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Chronic low back pain causes greatest functional disability internationally. Within the fear 
avoidance model, the association between pain and functional disability is explained by the 
mediating effects of cognitive and psychosocial factors. However, these relationships have not 
been examined in low socio-economic and predominantly Muslim population. Thus, the 
consistency of the pathways suggested within fear avoidance model in back pain patients from 
developing countries is unknown. Furthermore, the moderating impact of socio-cultural factors 
such as religion and spirituality on previously established pathways within fear avoidance 
model of chronic low back pain is unclear.  
 
Aims: 
The major aim of this thesis was to provide supporting evidence for the role of psychosocial 
and cultural factors in development of disability in people with chronic low back pain. 
Therefore, to impact the chronic low back pain management by drawing attention towards 
different socioeconomic and cultural factors influencing the outcomes, this thesis aimed: 1) to 
translate, culturally adapt and test the psychometric characteristics of the outcome measures 
for fear-avoidance beliefs, disability, catastrophizing, anxiety, depression, self-efficacy and 
health related quality of life into Urdu language, 2) to investigate the applicability of fear-
avoidance model in Pakistan through examination of mediating effects of fear, psychological 
distress, catastrophizing and self-efficacy on the relationship between chronic low back pain 
and functional disability, 3) to investigate the effects of religious/ spiritual attitudes and 
practices on fear-avoidance beliefs, psychological distress, pain resilience and disability in 
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people with chronic low back pain, and 4) to investigate the mediating effects of pain resilience 
on the relationship between pain and function in people with chronic low back pain. 
 
Methods:  
Two high quality cross-sectional studies were conducted. Study-1 addressed the first and 
second objectives of this thesis. Study-1 translated English versions of questionnaires within 
the fear-avoidance model into Urdu, tested the clinimetric properties of the Urdu versions for 
people with chronic low back pain (CLBP) in Pakistan, and performed mediation analysis to 
examine pathways of the fear-avoidance model. Translation of questionnaires was completed 
using the forward-backward technique, with subsequent analyses for internal consistency, 
construct validity, and test-retest reliability. The data was collected from Pakistani chronic low 
back pain patients using these culturally adapted measures. Multiple mediation analysis was 
performed to examine pathways within the fear-avoidance model. 
 
The third and fourth objectives of this thesis were addressed by Study-2. Data was collected 
from chronic low back pain sufferers through self-report measures of pain intensity, fear 
avoidance beliefs, catastrophizing, psychological distress, religious/ spiritual attitudes and 
practices, and pain resilience. Multiple mediation and mediated moderation analysis were 
performed to examine the moderating role of religiosity/ spirituality, and mediating role of pain 
resilience on the relationship of pain with disability in chronic low back pain population. 
 
Results:  
The results of Study-1 indicated that the Urdu version of VAS, FABQ, PCS, HADS, ODI, FSE 
and SF-12 are valid and reliable (internal consistency r > 0.85, convergent validity r > 0.59, 
and test-retest reliability ICC r > 0.85) tools for assessment of pain intensity, fear avoidance 
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beliefs, catastrophic thoughts, anxiety, depression, functional self-efficacy, LBP related 
disability and generic health related quality of life in Urdu speaking population of Pakistan. 
The findings from Pakistani population overall support the previous literature regarding the 
significance of fear avoidance behavior in development of functional impairment from CLBP. 
The mediating variables (psychosocial factors) were responsible for 80.5 % of total effect of 
pain on disability via the indirect pathways. However, the novel finding of this study was that 
fear avoidance beliefs regarding work explained the relationship between pain and disability 
in contrast to fear avoidance beliefs regarding physical activity which explains the association 
of pain with disability in western countries.  
 
The findings of study-2 showed only spiritual experiences and mind-body practices moderate 
the effect of pain on fear, catastrophizing and depression. The effect of pain on fear, 
catastrophizing and depression was conditional suggesting that the more a person’s spiritual 
(mind-body) experience/ practices the less pain’s impact will be on these psychological factors. 
One of the novel findings of study-2 was that behavioural pain resilience strongly mediated the 
relationship of pain with disability. These outcomes indicate that having lower levels of pain 
resilience may have greater chances of having high functional disability. Pain resilience is an 
important factor for maintenance of meaningful and cherished physical and social activities in 
people with chronic pain. 
 
Conclusions:   
This thesis demonstrates the clinical relevance of the fear avoidance model in a low-income 
country with a predominantly Islamic culture, and a novel finding that fear avoidance beliefs 
about work are significant mediator in low income countries. Furthermore, this research has 
provided the Urdu translated, culturally adapted questionnaires to be used in research and 
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clinical settings in Pakistan for low back pain with good clinimetric properties. This thesis also 
suggests that the religiosity/ spirituality domains partially moderate the relationships of pain 
with psychological variables (fear, catastrophizing and depression) and psychological factor 
(depression) with disability. In addition, pain resilience was found to be a strong mediator of 
pain’s effect on disability in CLBP population. These findings prompt clinicians to consider 
the clinical assessment of pain resilience and religious/ spiritual domains, and to incorporate 
interventions targeting resilience and fear avoidance beliefs simultaneously while taking 
















Chapter 1. Introduction 
 
1.1 Low back pain: 
Chronic low back pain (CLBP) is a prevalent musculoskeletal problem that causes more 
functional disability (activity limitation, work absenteeism and productivity loss) than any 
other condition and also has a high recurrence rate (1-2). Current knowledge and treatment 
approaches are insufficient in reducing CLBP’s burden. The economic impact on active 
population in western industrialized nations is significant, costing the United States of 
America, Australia and United Kingdom a collective US$ 100-150 billion yearly in healthcare 
costs (3). Critically, the problem of CLBP in countries experiencing economic and public 
healthcare development (e.g. Pakistan, India, Sri Lanka and Bangladesh) is not well 
understood. Indeed, the problem of CLBP in these countries may be worse due to less social 
support, less resources, low literacy rate, substandard occupational structures (4-6). There is also 
a lack of understanding of how various socio-cultural factors (such as the impact of 
socioeconomic status and religious/ spiritual doctrines on health behavior in these societies) 
might explain the association of CLBP and disability (7). 
 
1.2 Biopsychosocial approach to back pain: 
Recent back pain research has concentrated on identification of factors which initiate, 
exacerbate and ameliorate pain and disability in CLBP (7-8). Although, in biomedical approach, 
a variety of physical (structural and biomechanical) factors are considered to be linked to CLBP 
pain and disability, non-specific LBP (undetermined pathoanatomical cause) is the most 
prevalent form (9). In contrast to the biomedical model, the biopsychosocial approach views 
pain and disability as multifactorial and complex in nature (10). Psychological (behavioral and 
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emotional) and social (cultural, socioeconomic and religious) factors are considered significant 
determinants in the latter approach (10-11). Studies of CLBP have demonstrated the significance 
of psychosocial determinants (fear, catastrophizing, psychological distress, sense of 
helplessness and social or welfare support) in both explaining the relationship between pain 
and disability, and the changes that occur following different types of interventions (e.g. 
exercise, cognitive behavioural therapy) (12-16).  
 
The fear avoidance model is commonly used within the biopsychosocial pain management 
approach to explain the relationship between exaggerated perceptions of pain and the 
avoidance of social and physical activity. A recent systematic review reported that the 
relationship between pain and disability was mediated by constructs within the fear avoidance 
model including fear, catastrophizing, and psychological distress (13). One gap in findings from 
this review is that populations studied, and indeed subsequent research reporting a similar 
quantitative evidence for the fear avoidance model, are from predominantly Anglo-Saxon, 
liberal and English-speaking countries. Indeed, findings supporting the fear avoidance model 
are not consistent in all countries. For example, studies from the Spanish population with CLBP 
consistently report no correlation between measures of fear or catastrophizing with pain and 
disability (17-19).  Consequently, biomedical treatment for CLBP has been effective in Spain’s 
Latin-Mediterranean culture (20-21) and opposingly pain education was effective in reducing 
disability in UK’s liberal Anglo-Saxon culture (22-24).  The conflicting evidence suggests that 
socio-cultural environment influences psychosocial factors, hence, the findings confirming the 
applicability of fear avoidance model in western liberal cultures cannot be generalized to other 
cultures.  However, while a number of studies have translated fear avoidance and back pain 
related self-report questionnaires into South American (25), African (26-27), European (28-34), and 
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Asian languages (35-38) idiomatically for cross-cultural adaptation and data comparisons, none 
of these studies examined the pathways of fear-avoidance model.  
 
1.3 Fear avoidance model and socio-cultural settings of Pakistan: 
Pakistan, a low-income developing economy, has a considerably different social and cultural 
setting with a very high rate of back pain prevalence (6). Majority of people live below poverty 
level with low educational status (6). Funding for healthcare in Pakistan is limited, with 
expenditure estimated at 0.919% of GDP as per World Bank data 2014 (39).  Occupational 
structures in Pakistan are mainly based on informal employment, and accessibility of work 
insurance, compensation systems and job modification are very low (39).  Indeed, only 27% of 
the population benefit from full healthcare coverage which includes mostly government 
employees and members of armed forces, with the remaining 73% reliant on out of pocket 
payments (40).  Coping strategies for health issues in Pakistan are derived from Islamic doctrine 
which vary from predominantly Judeo Christianity influenced liberal Anglo-Saxon culture. 
Likewise, other factors including extended family support system embedded in the eastern 
cultures and role of the welfare system influence the previously validated pathways within the 
fear avoidance model of CLBP.  No research has examined whether the relationship between 
pain and disability in people with CLBP in Pakistan is mediated by the proposed constructs of 
the fear avoidance model, specifically fear, catastrophizing, and psychological distress.   
 
1.4 Religiosity/ spirituality as a moderator: 
The impact of sociocultural determinants (such as economic status and religious/ spiritual 
beliefs) on fear-avoidance behavior in CLBP population varies from country to country due to 




Religiousness and spirituality are connected yet distinct concepts. Religiosity incorporates 
beliefs and behaviors of individuals and groups toward the supernatural. Whereas, the broader 
term of spirituality encompasses gratitude, mind-body connection, humanistic and existential 
experience of an individual. Both religiousness and spirituality are practiced in conjunction 
with each other and independently as well. Religiosity/ spirituality are consequentially related 
to pain related beliefs, selection of pain management modalities and coping strategies (44). 
Among several behavioural and cognitive strategies, some chronic pain sufferers utilize 
religious/ spiritual coping (e.g. praying, hope, mindfulness, relaxation etc.) to deal with pain 
(45). Modulation of patient’s psychosocial conditions by religion/ spirituality may alter pain 
perception (45). While, the impression that spirituality/ religion is a personal issue often keeps 
healthcare practitioners ignorant of these concepts (46). 
 
Religion/ spirituality can affect the health via various pathways such as positive health 
behavior, better psychological conditions and increased social support (47). These hypothesized 
major causal mechanisms are generally recognized within the biopsychosocial model and 
considered responsible for better health in religious and spiritual people (48). Religious/ spiritual 
chronic pain sufferers tend to be more resilient towards effects of pain than non-religious and 
non-spiritual people. Religiously/ spiritually involved pain sufferers experience positive 
psychological wellbeing (e.g. joy, optimism and hope) and they are predisposed to positive 
coping strategies to buffer distress, as compared to non-religious and non-spiritual individuals 
(49). Such positive emotions enhance health via decreased reactivity of cardiovascular system, 
and improved functions of immune system and endocrine system (e.g. reduced stress hormones 
including cortisol and epinephrine) (50,51). These positive mental states also help in conquering 
internal obstacles which resist embracing healthy behaviors (52). Likewise, lower negative 
emotions including fear, depression and anger are also among beneficial outcomes. Moreover, 
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optimistic anticipation of better health outcomes can be considered a benefit of placebo effect 
phenomenon in religious/ spiritual individuals (53). Additionally, religious/ spiritual 
involvement influence health outcomes through several beneficial behavioral mediators such 
as treatment adherence, employing preventive measures, care and respect of the physical body 
(41). Also, multidimensional nature of social support often intertwines with psychological 
factors and health behaviors pathways in terms of physical and mental benefits (54). In contrast 
to positive effects of religion/ spirituality, few studies have linked it with negative health 
outcomes as well (50). For instance, avoiding contemporary treatments, medical help and 
preventive measures (e.g. immunizations) due to religious reasons may affect health 
negatively.  
 
Nevertheless, the pathways by which religious/ spiritual beliefs and practices may influence 
LBP related disability within the context of fear-avoidance model are unknown. Research 
suggests that causal relationship between religiosity / spirituality (the variable) and LBP related 
disability (the health outcome) must be substantiated by examining its association, validity of 
the association and nature of the association (causal or not) (55). A recent systematic review has 
critically appraised the available studies examining association of pain, function and 
religiosity/ spirituality, and reported contribution of religiosity/ spirituality in predicting 
physical functioning (disability) as insignificant, whereas significant contribution in predicting 
psychological functioning (anxiety, depression, catastrophizing) in certain chronic pain 
populations (44). Several gaps were found in this review including sampling issues such as 
heterogenous pain populations studied, equivocal results, inconsistent use of measures to assess 
pain, function and religiosity/ spirituality constructs. One study reported prayer is linked with 
increased pain (56), other relates it with decreased pain (57) and several other studies could not 
establish any association of prayer with pain (58-59). Likewise, the moderating effect of 
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religiosity/ spirituality on the relationship of pain, disability and psychosocial variables was 
not reported in the review due to unavailability of literature. Another review indicated that 
many studies used highly restrictive three item tools to measure religion/ spirituality (41). For 
generalizability and comparative analysis of researches, multidimensional tools are required to 
measure complex distinguished constructs of both religiosity and spirituality. 
 
1.5 Mediating role of pain resilience: 
Positive and potentially protective psychosocial factors such as resilience have become 
increasingly significant in pain research in the past few years (60). Resilience, as a 
heterogeneous construct, lacks a precise definition (61), but usually referred to as positive 
behavioural, emotional and cognitive adaptability to physical and psychological adversity (e.g. 
pain). More recent research has characterized pain specific resilience as a sum of two distinct 
factors, affective or cognitive positivity and behavioral perseverance (62-63). The combination 
of these factors may foster maintenance of physical and social activities, and the ability to 
recover from psychological and physical functional impairments after a breakthrough pain (64). 
The recent review of fear avoidance model suggested that resilience and positive affect may 
not only modulate the acquisition of pain related fear but also may counter the maladaptive 
overgeneralization of fear of pain regarding physical activities (10). Although, most of the 
research on chronic low back pain is concentrated on negative affectivity (catastrophizing, fear 
and distress), it is important to examine how positive factors such as resilience may aid in 
positive pain adaptation, betterment of psychological functioning, reduction in functional 
disability and subsequently improving quality of life (61, 64-65) in CLBP patients.  Previous 
studies with chronic pain patients reported resilience has negative relationships with 
catastrophizing and distress, and positive relationship with quality of life (66-67). However, no 
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past study has investigated the mediating effect of pain resilience on the relationship of pain 
and functional disability in CLBP. 
 
1.6 Study 1: 
To date, no study has explored the widely acknowledged fear-avoidance model in Pakistan. 
This is the first research to explore the influence of fear-avoidance beliefs on CLBP associated 
disability offering introductory comprehension of fear-avoidance model in Pakistan’s social 
and cultural settings. 
This cross-sectional study was conducted to examine the pathways within the fear avoidance 
model in people with CLBP in Pakistan. The objectives of our study were: 1) to translate, 
culturally adapt and test the psychometric characteristics (validity and reliability) of the 
outcome measures for fear-avoidance beliefs, disability, catastrophizing, anxiety, depression, 
self-efficacy and health related quality of life into Urdu language, 2) to investigate the 
applicability of fear-avoidance model in Pakistan through examination of mediating effects of 
fear, psychological distress, catastrophizing and self-efficacy on the relationship between 
CLBP and functional disability, and 3) to examine the relationship between pain, CLBP related 
beliefs (fear and catastrophizing), psychological states (anxiety and depression) and generic 
health-related quality of life in Pakistani population. 
 
1.7 Study 2: 
This cross-sectional study was conducted to investigate the interaction of psychosocial and 
behavioural processes within fear-avoidance model which relates religiosity/ spirituality with 
CLBP related disability. This is the first research to explore the impact of religiosity/ 
spirituality on psychological factors and disability in CLBP. Notably, avoiding the ill-effects 
of pain medication such as addiction, and reduction of unnecessary diagnostic tests and 
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treatment costs is the top priority of the healthcare policy makers globally and particularly in 
Australia (68-69). Furthermore, the avoidance of healthcare practitioners to acknowledge and 
discuss the impact of religious beliefs on chronic pain management not only complicates and 
neglects an important variable influencing better health outcomes but also leads to a void in 
professional care (70). Thus, the results from this study helps in breaking down barriers of 
practitioner- patient engagement addressing religiosity/ spirituality in people with CLBP. 
 
The objectives of the research were 1) to investigate the effects of religious/ spiritual attitudes 
and practices on fear-avoidance beliefs, psychological distress (anxiety and depression), pain 
resilience and disability in people with chronic low back pain, and 2) to investigate the 
mediating effects of pain resilience on the relationship between pain and function in people 















Chapter 2: Review of The Literature 
 
This chapter reviews the literature regarding the current understanding of the problem of 
chronic low back pain, it’s global burden and factors influencing the development of functional 
disability from a biopsychosocial point of view. Additionally, equivocal current evidence in 
support of psychosocial approach towards low back pain in various socio-economic 
environments is reviewed. Religiosity/ spirituality (a cultural factor), pain resilience (a positive 
psychological factor), and their potential influence on the prognosis of low back pain are also 
discussed. 
 
2.1. Non-specific Low back pain 
Low back pain is experienced by almost 80% of the population world over and it causes a 
considerable suffering for individuals in terms of years lived with disability (1-2, 9). Pain in the 
region between twelfth rib and gluteal folds is described as low back pain or lumbago (71). 
While several physical structures present in the region can cause nociception, only a small 
number of low back pain cases are identified having an injury to the physical structures or a 
serious pathology (9, 72). The majority of cases (approximately 85%) with no patho-anatomical 
origin of pain are classified as non-specific low back pain.  
 
Low back pain is generally harmless, and symptoms subside within six weeks of onset (73). 
However, a number of individuals experience persistent symptoms lasting more than three 
months (73). These people who develop chronicity also account for the majority of financial 
burden (3-4). Hence, research on chronic low back pain population is of particular significance 
for public health. Healthcare providers often pursue pathoanatomical diagnostic confirmation 
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through medical imaging (74). This approach contradicts with the findings regarding diagnostic 
accuracy of medical examination/ testing in identifying structural origins of CLBP (74). 
Structural abnormalities found in medical imaging are not indicative of CLBP and are often 
asymptomatic (75). The concept of “non-specific CLBP” used by researchers and clinicians 
reflects the contribution of other determinants in an individual’s pain experience.    
 
2.1.1. Low back pain and disability 
Disability or functional impairment, according to the international classification of functioning, 
disability and health (ICF) (76), refers to limitation in performing and participating in various 
physical and social activities. ICF is a conceptual framework approved by World Health 
Organization to help in identifying and tackling the impact of health problems on human 
functioning (76). A core set of ICF containing 78 categories of personal and environmental 
factors was established for low back pain in 2004 (77) focusing on functional domains of 
mobility and self-care. The core set includes the areas of movement and neuromuscular related 
functions, sleep, energy drive and mental functions which is in line with relationship of 
psychosocial variables with low back pain (78). The environmental factors such as social 
support, availability of resources, and cultural and legal systems are also considered either 
facilitators or barriers in an individual’s participation in social and physical activities (79-80). 
Various measurement tools are available to assess the extent of an individual’s disability, 
however, The Oswestry Disability Questionnaire (ODI), Quebec Back Pain Disability Scale, 
Roland-Morris Disability Questionnaire and SF-36 (Physical) are most commonly used 






2.1.2. Economic burden of low back pain 
The societies around the world are burdened with a substantial financial pressure as a result of 
direct healthcare costs such as visiting healthcare providers (e.g. physicians and physical 
therapists), costs of medications, diagnostics testing/ imaging, hospital costs and surgeries. In 
addition, the indirect costs such as functional impairment related insurance and loss of 
productivity in working population accounts for the majority of economic loss worldwide (1, 3). 
Despite spending billions of dollars in care, medical imaging, and treatment efforts of clinicians 
and researchers, the direct costs in Australia increased from AU$ 1 billion in 2001 to AU$ 5 
billion in 2012 (3, 82-83). The total approximated yearly costs across USA, UK and Europe are 
more than US$ 400 billion (3). The probability of catastrophic consequences of low back pain 
in low-income developing countries are much higher than high-income developed countries (4-
6).  
 
2.2. Psychosocial approach to low back pain 
A lot of effort has been invested in developing biomedical model-based treatments, yet these 
treatments have not shown a significant reduction in CLBP’s burden (7). As a result, the research 
priorities have been shifted away from the biomedical model of disease. The biopsychosocial 
model was initially presented by Dr. George Engel in 1977 (84) to critique and update the 
biomedicine approach towards disease. The comprehensive biopsychosocial approach towards 
pain considers various psychological and sociocultural aspects impacting the progression of 
low back pain towards chronicity and subsequent impairment (85). A person’s life 





A pertinent multidimensional biopsychosocial framework which explains the development of 
chronicity of LBP and disability is the fear avoidance model (87). This section explored the fear 
avoidance model and low back pain related psychological factors.  
 
2.2.1. Fear avoidance model 
The fear avoidance model was suggested by Lethem et. al. to advance the idea of acquisition 
and amplification of fear avoidance beliefs following an episode of injury/ acute pain due to 
misinterpretation of pain as a threatening sign (87). The model was a result of encounters of an 
integrated team of healthcare professionals with LBP patients. It conceptualized how 
maladaptive responses such as avoidant behavior heightens the pain-related fear and limits 
physical and social activities in LBP patients. It was also argued that these responses are 
impacted by several psychological and social variables. This theory was further supported by 
the work of Waddell et al (1993) on the role of fear based avoidance behavior in development 
of impairment in CLBP (88). The model was updated by Vlaeyen JWS (2000) to explain the 
progression of chronicity and disability from maladaptive cognition triggered by the pain 
experience (89). The core premise of the fear avoidance model revolves around how pain is 
interpreted. That interpretation will lead to one of the two coping styles, avoidance and 
confrontation. Individuals who consider pain a temporary inconvenience (non-threatening 
interpretation) and take on confrontation path continue participation in daily work, physical 
and social activities which promote recovery (90). Whereas, a person who misinterpret pain as 
a catastrophe (considering pain a cause of a serious damage) and employs the defensive safety 
seeking avoidance strategy restricts their engagement in activities which they perceive to 
potentially exacerbate pain (91). The fear based hyper-vigilant protective behavior is notoriously 
tenacious and leads to functional impairment if the person defers the situation or avoids 
valuable activities after the onset of acute pain experience (92). The patients tend to avoid 
24 
 
physical activities that may presumably aggravate the problem. Protective behavior and 
avoidance is considered healthy in the short term to protect the body from further damage or 
harm and allow healing time. Whereas, long term avoidance is not only dysfunctional, it also 
promotes unwillingness to pursue social activities leading to “disuse syndrome”. The so called 
disuse syndrome or physical deconditioning, characterized by weakened muscular strength and 
dysfunctional muscular coordination due to guarded movements, may be the consequence of 
long term avoidance of physical and social activities (93). Reduction in muscular strength has 
been invariably found in CLBP sufferers when compared against healthy controls (94). 
Eventually depression caused by social isolation and physical deconditioning worsens the pain 
and disability (95). The fear avoidance model was revised again in 2012 to include motivational 
viewpoint on disability and chronic pain (96). Recent developments proposed that fear of pain 
is linked with both positive affectivity (optimism and self-efficacy) and negative emotions 
(psychological distress) (10). 
 
The influential role of fear avoidance beliefs in CLBP is supported by a number of accumulated 
studies (97-102), indicating fear avoidance beliefs are more impairing than back pain itself. A 
study suggested that decrease in these cognitive variables was accompanied by a decrease in 
disability in CLBP after accounting for the decrease in pain levels and confounding variables 
such as gender and age (103). In working population, low chances of returning to work / sick 
leave was found positively associated with greater level of fear of pain (104-105). In 2015, a 
systematic review summarized the evidence for causal components which leads a LBP patient 
to disability (13). The review found that the mediating effect of movement related fear of pain, 
on the relationship of back pain with disability, in both cross-sectional and longitudinal studies 
was significant. The other significant mediating influencers of this relationship were depression 
and self-efficacy. Interestingly, catastrophizing was not found to be a mediator of the effect of 
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back pain on functional disability. The effect of catastrophizing on disability through fear was 
not significant either. Several limitations of Lee et al. systematic review also demonstrate the 
gaps, such as, 1) only 3 studies out of total 12 studies included in the review were purely based 
on CLBP population,  2) two out of these three studies were not sufficiently powered to detect 
the mediated effect of fear on the relationship of pain with disability, and 3) only studies which 
conducted mediation analysis were included in this review. 
 
More recently, Martinez-Calderon et al (2019) conducted a review of studies which examined 
the prognostic impact and relationship of kinesiophobia with pain and impairment in chronic 
musculoskeletal pain sufferers (106). Forty-five studies out of seventy studies included in this 
review were based on low back pain patients. This review also concluded that pain related fear 
measured as fear avoidance beliefs had significant positive association with both pain intensity 
and functional impairment. It was also noted that fear moderated the effects of interventions in 
chronic musculoskeletal pain. An intriguing gap in this review was that all the included studies 
had Caucasian western population.  
 
The fear avoidance model has also been critiqued for having unclear clinical utility (ref) and 
supporting evidence included in Lee at al. (2015) and Martinez-Calderon et al (2019) reviews 
for the proposed causal pathways is insufficient (13, 106). The following sections further explore 
the individual psychosocial constructs/ variables within the fear avoidance model. 
 
2.2.2. Fear avoidance beliefs / kinesiophobia: 
Within the fear avoidance model, fear avoidance beliefs are considered a significant cognitive 
risk factor for CLBP and are given substantial attention in chronic pain research (107). Fear is 
closely associated with aversive experience of pain. The concept of fear in the context of pain 
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has been presented using common definitions of kinesiophobia and fear of movement (108). This 
kinesiophobia promotes a defensive behavior such as avoiding activities or movements which 
may potentially cause pain. Such avoidance behavior may decrease the fear temporarily, but 
may reinforce it ultimately. The notion that submaximal performance of tasks and subsequent 
reduced muscular strength in CLBP patients are a reflection of avoidance behavior is supported 
by a number of studies (109-111). Various observational and self-report methods are used to 
evaluate fear avoidance beliefs (112). Among these methods, fear-avoidance beliefs 
questionnaires (FABQ) (88) and Tampa Scale of Kinesiophobia (TSK) (113) are the most popular 
self-report measurement tools. 
 
Interestingly, a series of studies conducted with Spanish population invariably reported non-
significant role of fear on CLBP, disability and quality of life in both the elderly and working 
class population of Spain (114). Whereas, the time period of medical leave in Spain’s back pain 
patients was affected by fear avoidance beliefs (115). In addition, contrary to the findings of the 
2015 systematic review, catastrophizing explained twenty eight percent of the variance in 
functional disability in a Spanish sample of back pain patients (116). Moreover, another study 
reported that trait anxiety and educational status explained the variance in impairment as 
compared to catastrophizing and depression in CLBP sufferers of Spain (117). 
 
2.2.3. Catastrophizing  
The term catastrophizing was first invented in 1962 by a psychologist Albert Ellis (118) to 
describe the maladaptive cognition of patients characterized by irrational conception of 
extreme negative consequences. Pain catastrophizing is part of the fear avoidance nexus which 
refers to negative ruminating emotions and thoughts of helplessness due to negative 
interpretation of pain as a threat (119). The fear avoidance model was updated by Vlaeyen et al. 
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in 1995 to include pain catastrophizing as a precursor of fear of movement/ pain, and proposed 
that both are associated with pain related disability in CLBP. The constructs of catastrophizing, 
such as rumination, thoughts of helplessness and magnification, have been invariably found to 
be related with both pain and disability in CLBP population (119-120). However, the evidence 
supporting the role of catastrophizing as a predictor of disability is inconsistent (121). 
Furthermore, Lariviere at al. (2010) reported relationship of catastrophizing with low strength 
and endurance of low back muscles (122). In Spanish population, catastrophizing had significant 
correlation (r = 0.520) with disability and predicted 28 % of variance in disability (116). 
Similarly, in Australian population with LBP was found to have significant relationship 
between catastrophizing and disability, catastrophizing mediated the relationship of pain 
intensity with fear (B= 0.37, 95% CI 0.15 to 0.62) accounting for 53% of the effect, and the 
effect of pain catastrophizing on disability was conditional upon physical activity engagement 
(120). Moreover, catastrophizing seems to vary among different racial groups and genders. For 
instance, in one study, Chinese living in Canada were found to catastrophize more (123), another 
found white Americans catastrophize less than African Americans with women likely to have 
low pain tolerance and more catastrophizing tendency (124). Additionally, a systematic review 
of impact of catastrophizing on outcomes of interventions in CLBP found that the supporting 
evidence for pain catastrophizing as an independent predictor of disability and its moderation 
effect on treatment efficacy is insufficient and equivocal (121). 
  
2.2.4. Psychological Distress (anxiety and depression) 
Psychological distress (anxiety and depression) and CLBP are generally comorbidities (125) 
which impede work abilities, social and physical activities. Both conditions, low back pain and 
depression, are the major causes of years lived with disability worldwide (83). A large number 
of back pain patients with psychological distress risk poor recovery and use more healthcare 
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resources (126). Several studies have reported the association of anxiety and depression with 
CLBP related disability and quality of life (127). A review of prospective studies found that 
depression along with fear and catastrophizing, but not anxiety, predict the development of 
chronicity in people with low back pain (128). Conversely, results from a study in Spanish 
population found that the relationship of trait anxiety and anxiety sensitivity with back pain 
related disability was stronger than association of depression with disability (117). Recent review 
papers assessing association of psychosocial variables with CLBP and disability reported 
relationship of both anxiety and depression with greater disability and low quality of life (127, 
129). In another study of chronic pain patients, depressive symptoms have been seen to amplify 
the effect of pain on disability (130) suggesting simultaneous evaluation and interventions for 
both conditions for superior results. Despite the recommendation of screening for anxiety and 
depressive symptoms in CLBP patients, substantial lack of consistency in the present regarding 
the prognostic importance of these psychological factors.  
 
2.2.5. Self-efficacy  
Self-efficacy was described by Bandura in 1977 as beliefs of a person regarding their capacity 
to perform a certain task / function (131).  Whereas, functional self-efficacy is the trust in one’s 
own ability to complete activities specific to daily living such as house chores, social and 
family related activities. Past studies have established the significance of self-efficacy in 
comprehension of behavioural patterns that are fundamental to the development of chronicity 
and disability in CLBP (132-133). Low self-efficacy may steer a pain patient towards non-
compliance of treatment advice (e.g. exercise or staying active), and has been invariably shown 
to predict greater disability in people with CLBP (132). Although, both fear avoidance beliefs 
and self-efficacy beliefs are mediators of the relationship between pain and disability, only 
betterment in pain related self-efficacy has been reported to mediate this relationship in a 
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longitudinal examination (134). The potential of self-efficacy to alter pain related negative 
behavior makes it an important factor to consider in CLBP management. Woby et. al. (2007) 
updated the fear avoidance model to incorporate the mediating influence of self-efficacy in 
development of functional disability from CLBP (135). After the introduction of functional self-
efficacy into the model, fear avoidance beliefs were no longer the significant predictor of pain 
intensity. The study also suggested that in the presence of low self-efficacy, higher fear of pain 
may steer to the increased pain experience and subsequent avoidance behavior. A study with 
chronic pain population reported negative correlation of self-efficacy with pain, depression, 
anxiety and catastrophizing and a positive impact on disability and quality of life (136). 
However, due to the strong influence of cultural cognitive programming on an individual’s 
self-efficacy beliefs (137), the relationship of self-efficacy with CLBP, disability, fear and 
catastrophizing needs to examined in other cultural settings (134). 
 
2.3. Cross cultural adaptation of self-report measures 
The use of self-report assessment tools, for clinical and research purposes, to evaluate 
intervention outcomes, low back pain related psychosocial factors and approximation of 
prognosis of CLBP has substantially increased in the past two decades. This shift was mostly 
driven by the recommendation published in 1998 to standardize the utility of self-report 
measures for CLBP related outcomes (138). The self-report questionnaires are low cost and 
exhibit superior clinimetric characteristics to medical testing and examination (139). 
 
The majority of low back pain related questionnaires were created in English language, even 
though only one fourth of the total English speakers globally (approximately 20% of the world 
population) are native English speakers. A systematic review of self-report measures for low 
back pain found that only four from the total forty questionnaires were created in another 
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language (140). This could be one of the reasons that the non-English speaking countries are not 
producing a considerable amount of research data regarding CLBP as compared to English 
speaking countries. Likewise, clinical trials conducted in western countries usually exclude 
non-English speakers. Indeed, the need of cross culturally adapted self-report measures has 
greatly grown due to worsening global impact of chronic conditions (83). Furthermore, the 
availability of cross-culturally adapted measures will enable data pooling and comparative 
analysis of trials from different populations by eradicating ethnolinguistic barriers. (141). The 
standard self-report measurement tools (140) utilized for CLBP research have been culturally 
adapted into several South American (25), African (26-27), European (28-34), and Asian languages 
(35-38), however, Urdu language adaptations for use on LBP patients in Pakistan are unavailable.  
 
Beaton et al (2000) outlined the guidelines and a unique process for achieving the conceptual 
comparability of self-report questionnaires by maintaining the meaning, experience and 
content validity (142). Cross-cultural adaptation of questionnaires is a thorough process 
involving initial idiomatic translation by professional translators to maintain semantics of 
original versions, synthesis of these translations, backward translations to avoid 
inconsistencies, review by a team of experts and finally clinimetric examination. As compared 
to a simple translation, this process recommended in guidelines requires a group of clinicians, 
translation experts and researchers to ensure the culturally adapted measures are semantically 
and experientially equivalent to the original versions, meet the psychometric standards and are 
applicable in a certain culture. If the full cross cultural adaptation process is not followed and 
simply translated measure are used, this may have several issues due to skipping additional 
steps of the process. For instance, incorrect translations may not be identified, and literal 
translation may lose the original meaning and become awkward to read since syntax vary 
language to language. Likewise, unavailability of equivalent words in the aimed language also 
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needs to be replaced with equivalent expressions to maintain the content validity. For example, 
there is no equivalent word for “catastrophizing” in Urdu language and a similar culturally 
meaningful expression may be used. Additionally, the questionnaire items which are not 
suitable and valid in a different setting are to be replaced or omitted from the culturally adapted 
versions. The process of cross-cultural adaptation helps in avoiding these inherent issues. 
 
The recommended protocol for translation and cultural adaptation of self-report questionnaires 
is completed in five stages (142-143). First stage includes forward translations from original to the 
aimed language. Making a minimum of two independent forward translations are suggested to 
identify ambiguities. The bilingual professional translators should be native speakers of the 
aimed language. The selection of words should reflect idiomatic and cultural perceptions of the 
target language. It is also recommended to employ translator with varying backgrounds, for 
example, one translator who is familiar with clinical perspectives and concepts (low back pain, 
disability and pain catastrophizing) whereas the other with non-clinical profile (141-142). The 
second stage involves merging and synthesizing the independent forward translations by a 
consensus of clinicians, researchers and translator. In the third stage, synthesized questionnaire 
is sent to an independent professional bilingual translator who is blind to the original versions 
and is a native speaker of language of original text. That third translator then translates it back 
to the original language. This step highlights the flaws and validates the content of translated 
questionnaire to reflect the similar meaning and understanding as the original questionnaire. 
The stage four is focused on consolidation of all the translations of the questionnaire and 
achieving grammatical, Colloquial and cultural equivalence between the original and aimed 
versions. Finally, in the fifth stage, the new consolidated questionnaire is pilot tested on a small 
group of people to ensure no ambiguities are present in questions and their responses. The 
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translated and culturally adapted questionnaire needs to undergo further psychometric 
examination to establish the equivalence of testing properties with the original measure. 
 
2.3.2. Psychometric characteristics of self-report measures 
It is critical to examine the clinimetric characteristics of the culturally adapted measure to 
compare for equivalence with the original questionnaire. The testing properties generally 
includes internal consistency, construct validity, reproducibility, and floor and ceiling effect. 
Internal consistency refers to the quality of the measure to assess various aspects of the very 
construct (144). For instance, the 10 items of the Oswestry disability index (145) evaluates 
different daily life activities related to functional disability in CLBP. Consistency of the 
questionnaire is based on the correlation between each item and total score (146). The 
Cronbach’s alpha values are used to calculate internal consistency where higher values explains 
redundancy of certain items and lower values explain inconsistency of items. Reproducibility 
or test-retest reliability is the quality of the measure to produce similar outcomes when the 
assessment is repeated on the same population (147). Test retest reliability statistics between 0.7 
to 0.9 are considered acceptable on a scale of 0 to 1. Validity of the questionnaire is the quality 
to assess the construct for which it was created. Criterion validity is evaluated by comparison 
of a scale with a golf standard, whereas in the absence of a gold standard, construct validity is 
evaluated by comparing the questionnaire with a similar measure. Floor and ceiling effects are 
the highest or the lowest score on a scale, detected in 15 % or more respondents. It may also 
impact the reproducibility and responsiveness of the questionnaire.  
 
2.4. Socio-cultural differences and the fear avoidance model in Pakistan 
The empirical evidence supporting the fear avoidance model is inconsistent across different 
cultures and countries. For example, a recent systematic review of studies examining the 
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pathways of fear avoidance model concluded fear and distress mediate the association of pain 
with disability in people with CLBP (13). On the other hand, several studies conducted in 
Spanish Latin-Mediterranean population with CLBP found no association between fear 
avoidance, pain and disability (17-20). Interestingly, evidence for effectiveness of interventions 
targeting fear avoidance beliefs and disability reduction in CLBP also seems to vary from 
culture to culture. For example, education based interventions for CLBP such as cognitive 
behavioural therapies and educational media campaigns have shown promising results in 
England (16), Ireland (23), Norway (24), Australia (22) and USA (148). Whereas, a biomedical 
treatment approach, neuroreflexotherapy, was effective in non-specific CLBP population of 
Spain (20-21). Based on the contradictory literature pertaining to fear avoidance beliefs, the role 
of cultural variance cannot be disregarded. 
 
Sociocultural variance may be another variable that could influence the role of pain and 
psychological variables in adaptation to chronic pain. Variance in coping responses and its 
association with psychological and physical function in Portuguese and USA’s chronic 
musculoskeletal pain population supports the impact of cultural differences. (149-150). The notion 
that culture differences have influence on psychological variables have also gained support 
from the cross-cultural psychological research. A recent study examining the differences of 
psychological factors in 33 countries reported that world can be divided into psychological 
continents (151). Each continent exhibits differences in social and behavioural norms. Few past 
studies in cross-cultural psychological profiling have also identified several psychological 
regions in the world based on social axioms, attitudes and norms such as Anglo-Saxon, Europe 
(Latin-Mediterranean, Nordic, Germanic, Eastern), Latin America, Africa, Arab, Southern 
Asia, and Confucian Asia (152-153). Moreover, sociodemographic characteristic is another 
variable found to influence pain intensity and functional impairment in people with CLBP. A 
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recent longitudinal study of CLBP population reported that various factors indicating an 
individual’s socioeconomic status (job position, educational level and income) predict pain and 
functional disability (154). Another study conducted in Nepal found that both socioeconomic 
and psychological factors (income, education and depression) were significant predictors of 
pain and disability (155). 
 
Most of the research investigating the effects of psychosocial factors in CLBP population was 
conducted in developed countries using Anglo-Saxon population (16, 22-24, 120, 148). There is a 
scarcity of research in CLBP related disability in low-income developing countries. Studying 
the impact of psychosocial factors on development of functional impairment from CLBP in 
Pakistan would help to understand whether evidence supporting fear avoidance in western 
countries reproduceable in CLBP sufferers from low income countries. Pakistan is a low-
income developing economy with a unique social and cultural setting. Notably, The Pakistani 
society and lifestyle of people varies from western industrialized countries in various ways. 
For example, the average annual income of an household in Pakistan is US$ 2,672 (156) which 
is less than 10 % of an average annual income of an individual in western countries. According 
to the United Nation development program (UNDP) report, only 37.2 % people in Pakistan 
have secondary education and the adult literacy rate is around 57 percent (157). In terms of 
funding for healthcare in Pakistan, the estimated spending in health sector is 0.919% of GDP 
as per World Bank data 2014 (39). Indeed, only 27% of the population benefit from 
comprehensive healthcare coverage which comprises predominantly armed forces and 
government employees, with the remaining 73% rely on out-of-pocket expenditures (40). 
Furthermore, Pakistani population also varies from the people of western industrialized nations 
with regards to religion and culture. Pakistan is essentially a Islamic republic. Coping strategies 
for health issues in Pakistan are derived from Islamic doctrine which varies from the 
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predominantly Judeo Christianity influenced liberal Anglo-Saxon culture found in the extant 
literature. Moreover, occupational structures in Pakistan are mainly based on informal 
employment (more than 70 %) with no accessibility to work insurance, compensation systems 
and job modification in case of disability (39). Likewise, other factors including extended family 
support systems embedded in the eastern culture of Pakistan and inadequacy of the welfare 
system may influence the previously validated pathways within the fear avoidance model. No 
previous research has examined association of pain and proposed mediating psychosocial 
variable with disability in people with CLBP in Pakistan. 
 
2.5. Religiosity/ Spirituality and fear avoidance model of low back pain 
Religion and spirituality are also integral segments of socio-cultural domain of biopsychosocial 
model (84-85). Religion/ spirituality influences most of the cognitive, social and behavioural 
attitudes, beliefs and practices. Research studies suggest that religiousness/ spirituality impacts 
coping responses, physical and psychological function and quality of life in chronic pain 
population (41).  
 
The concepts of religiosity and spirituality are often associated with each other yet distinct in 
nature. The term religiousness addresses the beliefs structures and behaviors of people 
individually and in groups regarding the supernatural (46). In contrast, spirituality is an 
omnipresent human experience encompassing a consciousness of divine (such as gratitude, 
min-body connection) and search for purpose of life (e.g. humanistic and existential 
experience) (46). Both religion and spiritual practices and followed concomitantly and 
separately. Psychological studies in people managing complicated life stressors have reported 
that religiosity/ spirituality are helpful resources for individuals in coping (158). In contrast, 
certain religious/ spiritual coping strategies can be potentially problematic. Association of these 
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problematic coping responses with greater distress and plummeting physical health status have 
been reported in literature (159).  
 
Various pathways are discussed in the literature through which religiousness/ spirituality 
affects the health outcomes. Positive health behaviors (such as physical activity) and better 
psychological functioning are considered major mechanisms within biopsychosocial model 
linked to superior health status in religious/ spiritual individuals (47-48) Emotions of joy, 
optimism and hope (positive psychological wellbeing) were generally experienced by 
religious/ spiritual people suffering from pain (49). These people tend to buffer stress through 
adaptive coping mechanisms relative to secular/ unspiritual people (49, 51). These positive 
emotions are associated with lower reactivity of cardiovascular function and better endocrine 
response (e.g. decrease in cortisol and epinephrine release) which may enhance physical (46, 51). 
A recent study has also found positive mental functioning helpful in adopting health-promoting 
behaviors in coronary syndrome patients (52). Also, several religious groups recommend 
beneficial health behaviors such as treatment adherence, preventive measures and self-care 
which may mediate the relationship of religion/ spirituality and health outcomes (41). 
Interestingly, religiosity/ spirituality are linked to negative health related outcomes as well (46). 
Certain practices such as avoiding contemporary medical treatments, and not taking preventive 
measures (e.g. immunizations) due to religion may impact health adversely.  
 
Consequently, religiousness/ spirituality play a role in an individual’s pain related beliefs, 
choice of pain management methods and coping. A number of people with chronic pain turn 
towards religious/ spiritual coping mechanisms (e.g. praying, hope, mindfulness, relaxation 
etc.) to manage their pain (45). A patient’s pain perception may also be modulated through 
religion/ spirituality effect on psychological function (45). Past literature on the role of 
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religiosity/ spirituality in chronic pain population states that these variables may impact pain 
experience and functional ability of chronic pain sufferers (41, 160-162). Previous studies also 
suggest that pain adaptation may be influenced by religious/ spiritual constructs through their 
impact on pain related beliefs (interpretation of pain) and determination of coping responses 
(41, 150, 163-165).  
 
A recent review identified several gaps in the literature examining the impact of religiosity/ 
spirituality on chronic pain and disability (44). The main limitations of the studies included in 
this review were 1) these studies had inadequate sample size to detect the effect of religion/ 
spirituality constructs, 2) these researches used data from different pain populations (such as 
arthritis, back, neck, spine pain, fibromyalgia and other chronic pain conditions) for analysis 
which impedes generalizability of the results to a specific pain condition, and 3) none the 
studies tested the moderated mediation effect of religiosity/ spirituality on the association 
between pain, psychological mediators and disability. Another review reported that studies 
have either used highly restrictive measurement tools to measure religion/ spirituality, or relied 
on measurement tools assessing different constructs of religiosity/ spirituality (41). It is also 
important to consider that the presence of a significant bivariate correlation among religiosity/ 
spirituality, pain, disability and psychosocial factors is dependent on which type of construct 
of religiosity/ spirituality is evaluated (41). However, the mechanisms by which religious/ 
spiritual attitudes and behaviors effect CLBP and disability within the settings of fear-
avoidance model are not known. 
 
2.6. Pain resilience, low back pain and disability  
Although, the majority of chronic pain researchers have been fascinated by the role of 
vulnerability related psychological factors in exacerbation of chronicity and disability in pain 
38 
 
populations, recent years have seen an increase in research on the role of positive affect on 
adaptation to pain (60). Recent conceptualization of the vulnerability and resilience model (65) 
has suggested that adaptation to chronic pain is complex. Both vulnerability mechanisms and 
resilience mechanisms play their role in adaptation to chronic pain and health outcomes through 
various coping responses (65, 166). Thus, positive and potentially protective psychosocial factors 
such as resilience have become increasingly significant in pain research in the past few years 
(60). Resilience lacks a precise definition due to the complex nature of this construct (61), but 
generally defined as sustained positive behavioural, emotional and cognitive functioning 
despite physical and psychological adversity (e.g. pain). Resilience has also been categorized 
as 1) persistent engagement in helpful and valuable activities, 2) regaining equilibrium after an 
adversity, and 3) personal development despite physical and mental strain (167). More recent 
research has characterized pain specific resilience as a sum of two distinct factors, affective or 
cognitive positivity (Optimism, a sense of ability to modulate emotions and perceptions) and 
behavioral perseverance (resilient functioning due to valued life goals) (168-169). These factors, 
in combination, may foster maintenance of physical and social activities, and the ability to 
recover from psychological and physical functional impairments after a breakthrough pain (64). 
For instance, people with higher resilience may respond positively to interventions for CLBP 
as compared to individuals with low resilience. However, the present understanding about the 
influence of resilience on CLBP related functional disability is not clear. 
 
Furthermore, assessment of multidimensional constructs of resilience is required to examine 
its protective role and effectiveness of interventions focused on resilience in CLBP patients.  
In 2011, a review evaluated 15 self-report resilience scales and reported unavailability of a 
“gold standard” measurement tool for resilience (170). Likewise, among several scales designed 
to evaluate the resilience in various situations, none of these measurement tools were pain 
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specific. The Pain Resilience Scale (PRS) was developed in 2016 to measure resilience in the 
context of pain (168). The two subscales, behavioural perseverance and ability to regulate 
cognition and emotions (cognitive/ affective positivity) represents the previously identified 
dimensions of pain related resilience (64). The 14-item PRS questionnaire showed good validity 
and reliability in people with chronic pain (169). Behavioral perseverance assesses the 
individual’s capacity to sustain certain behaviors when they experience pain, while the 
cognitive scale measures the perceived potential of an individual to manage thoughts and 
emotions during pain experience.  
 
Moreover, the recent review of fear avoidance model suggested that resilience and positive 
affect may not only modulate the acquisition of pain related fear but also may counter the 
maladaptive overgeneralization of fear of pain regarding physical activities (10). Although, most 
of the research on chronic low back pain is concentrated on negative affectivity 
(catastrophizing, fear and distress), it is important to examine how positive factors such as 
resilience may aid in positive pain adaptation, betterment of psychological functioning, 
reduction in functional disability and subsequently improving quality of life (61, 64-65) in CLBP 
patients.  Previous studies with chronic pain patients reported resilience has negative 
relationships with catastrophizing and distress, and positive relationship with quality of life (66-
67). However, no past study has investigated the mediating effect of pain resilience on the 








Chapter 3: Role of fear-avoidance, anxiety, depression and 
catastrophizing on low back pain related disability and quality of 
life in developing socioeconomic and conservative culture: A cross-
sectional study of Pakistani population 
 
3.1. Aims: 
The primary aims of this study were: 
• To translate, culturally adapt and test the psychometric characteristics (validity and 
reliability) of the outcome measures for fear-avoidance beliefs, disability, 
catastrophizing, anxiety, depression, self-efficacy and health related quality of life into 
Urdu language. 
• To investigate the applicability of fear-avoidance model in Pakistan through 
examination of mediating effects of fear, psychological distress, catastrophizing and 
self-efficacy on the relationship between CLBP and functional disability. 
• To examine the relationship between pain, CLBP related beliefs (fear and 
catastrophizing), psychological states (anxiety and depression) and generic health-
related quality of life in Pakistani population. 
  
3.2. Methods  
3.2.1 Experimental Design:  
This cross-cultural adaptation of questionnaires and cross-sectional observational study was 
conducted in Pakistan to collect data from chronic low back pain sufferers without any 
intervention for outcome modification. The collection of data was completed through an online 
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survey. This study was designed in accordance with Australia’s National Statement on Ethical 
Conduct in Human Research (171) and received the approval from the Human Research Ethics 
Committee of Western Sydney University (Ethics approval # H13097).  
 
3.2.2 Recruitment:  
The participants were identified through social media, newspapers, clinics, health and fitness 
facilities. A participant information sheet clearly outlining the intentions, inclusion criteria and 
brief description of the research was provided to all participants. A built-in screening process 
for inclusion and exclusion was integrated into the online survey. Prior to proceeding with data 
collection, detailed information regarding this research was provided to the participants and 
extended informed consent was obtained from all the participants. 
 
3.2.3 Participants:  
A total of 207 people with chronic low back pain were screened for inclusion in this study 
using online survey between April 2019 and October 2019. Data collected from 151 
participants were included in this study for analysis. Inclusion criteria were: CLBP for more 
than 12 weeks, age between 18 and 65 years, symptoms of pain between coastal margins (T-
12) and inferior gluteal folds, non-specific CLBP (no diagnosed pathoanatomical origin). 
Participants were excluded from this study who had surgery in the last 12 weeks, were pregnant 
in the last 12 months, and were clinically diagnosed with a mental health condition (e.g. clinical 
depression, bipolar disorder) or metabolic disease (e.g. receiving treatment for heart disease, 
diabetes). An excellent sample size for psychometric testing of translated measures, according 
to the consensus-based standards for the selection of health measurement instruments 
(COSMIN), is >100 participants (172). The total sample size included in this study is adequately 
powered to conduct psychometric testing of self-report measures. Whereas, the minimum 
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sample size required to detect an anticipated medium sized mediated effect of a variable to 
achieve a statistical power level of 0.8 (p<0.05) is 71 (173).  
 
3.2.3 Procedure:  
Translation and cultural adaptation of low back pain related self-report questionnaires (FABQ, 
PCS, HADS, ODI, FSE, VAS and SF-12) from English into Urdu language was completed as 
per recommendations and guidelines (141-142). Forward-backward translation method was used 
for translation of measures.  
 
Phase-I: First step was the English to Urdu forward translations. Three professional translators 
who were native Urdu speakers and proficient in English language did the idiomatic translation 
of the measures from English to Urdu to match the cultural perceptions.  In the second step, 
Urdu translated versions of questionnaires from three translators were merged into single 
synthesized culturally adapted versions of questionnaires by a team consisting an exercise 
professional, a translator and a medical doctor. In the third step, Urdu to English back 
translation of synthesized versions was performed by a fourth professional translator who was 
proficient in both English and Urdu language. The back translation was compared with original 
English versions of questionnaires for any inconsistencies and misinterpretations.  
 
Phase-II: Following the consolidation of Urdu versions of questionnaires, pilot study was 
conducted with a small sample (n=10) of Urdu speakers from Pakistan having back pain. The 
participants were also asked to comment on understandability of the questions. The translated 




Phase III: An online survey was designed using the final Urdu questionnaires for data 
collection. An advertisement campaign was launched on social media, newspapers, clinics, 
health and fitness facilities for the recruitment of participants for this study.  
 
Phase IV: A sub-sample (n=25) of participants were asked to complete the questionnaires again 
after 12 weeks of initial completion of survey questionnaires to analyze the test-retest reliability 
of all the outcome measures. 
 
3.2.4 Measures and variables: 
Demographical characteristics:  
Various social and demographic factors including age, gender, height, weight, years of 
education, employment status and marital status were collected from all participants. 
 
Low back pain:  
The visual analog scale (VAS) was used to measure the intensity of current self-rated low back 
pain (VAS-c), worst pain in last week (VAS-w) and worst pain in last month (VAS-m). The 
VAS is a 10 cm scale (left end=no pain, right end= worst pain). This is a widely used method 
to assess pain in both clinical and research settings, and has been reported to have good 
construct validity and reliability (144).  
 
Disability:  
Functional disability was one of the primary outcome measure. The Oswestry disability index 
(ODI) was used to measure the self-report functional impairment due to CLBP (174). The focus 
of the this extensively used measure of disability is on the “activities” as categorized in 
international classification of functioning, disability and health (174). Question regarding sex 
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life was removed in the modified version because of very low response and it was replaced 
with employment question. The modified version of ODI has shown high validity and 
reliability in study of people with CLBP (145). See appendix 1 for Urdu version of ODI. 
 
Fear avoidance beliefs:  
The assessment of CLBP sufferer’s beliefs about the potential harmful effects of physical 
activity and work on their CLBP was performed using fear avoidance beliefs questionnaire 
(FABQ) (88). FABQ has two subscales identified by factor analysis that assess work related 
beliefs (FABQ-w) and physical activity related beliefs (FABQ-pa) (175). Studies have reported 
internal consistency of the subscales with Cronbach’s α 0.77 and 0.88 respectively. It has a 
good reliability of 0.95. Previously, translation and validation of FABQ into more than 15 
languages have been conducted. See appendix 2 for Urdu version of FABQ. 
 
Pain catastrophizing:  
Pain catastrophizing scale (PCS) was developed to assess the catastrophic thoughts and feelings 
of pain sufferers (176). It examines overthinking (rumination), exaggeration (magnification) and 
helplessness which are three factors of catastrophizing (177). These factors have shown very 
good validity and reliability with Cronbach’s α 0.86, 0.91 and 0.87 respectively (178). The 
overall test-retest reliability of PCS is high. PCS is scored on a 5-point Linkert scale (0=not at 
all, 4=all the time) and a higher total score out of total score of 52 signifies more catastrophizing 
is experienced. See appendix 3 for Urdu version of PCS. 
 
Anxiety and depression:  
Hospital anxiety and depression scale was developed in 1983 and has received a wide 
recognition for its ability to detect anxiety and depression. The scale comprises 14 items 
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divided into two subscales of anxiety (HADS-a, 7 items) and depression (HADS-d, 7 items). 
The items are coded on a Linkert scale from 0-3. A higher score out of 21 in each scale subscale 
indicates greater anxiety or depression. Previous studies have translated and validated HADS 
into several languages with high internal consistency, constrict validity and test-retest 
reliability (179). See appendix 4 for Urdu version of HADS. 
 
Self-efficacy:  
Functional self-efficacy scale (FSE) (135) was used to measure the confidence of an individual 
on their ability to perform functional activities such as household, social and family activities. 
FSE is a modified version of chronic pain self-efficacy scale (180). This 9 item are scored on 
Linkert scale of 0-8 (0=totally unconfident, 8=totally confident). FSE has shown good 
psychometric properties such as internal consistency (a= 0.88) and reliability (ICC= 0.88, CI; 
0.80 – 0.93). See appendix 5 for Urdu version of FSE. 
 
Health related Quality of Life (HRQoL):  
Short form 12 health survey (SF-12) (181), was constructed as a shortened version of SF-36 to 
reduce the burden on respondents and cost of data collection. It is widely used to assess generic 
health-related quality of life (HRQoL). SF-12 has two subscales, physical component summary 
(PCS-12) and mental component summary (MCS-12). The scales are scored on a range of 1 to 
100 using an algorithm derived from the US general population surveys which yielded a mean 
score of 50 with a standard deviation of 10, and higher score indicates better perceived health 
quality. In a population having back pain, SF-12 has shown good psychometric characteristics, 
such as reliability (PCS-12: a=0.77, MCS-12: a=0.80) and good construct validity in relation 




3.2.5 Data analysis: 
Statistical analyses were conducted on the collected information to examine the psychometric 
properties, the relationship between psychosocial determinants, CLBP related disability and 
health related quality of life. Descriptive statistics were presented by means and standard 
deviation (SD) for continuous variables, and frequencies and percentages for categorical 
variables. Normality of the distribution of data for demographic, psychosocial and disability 
measures was examined using statistical (Kolmogorov-Smirnov distribution test and Shapiro-
Wilk’ test) and visual methods (Q-Q plot and normal distribution curve). Examination of 
association of demographic factors with CLBP related disability was conducted using 
univariate analyses (t-test, ANOVA and correlation analysis). 
 
Internal consistency was assessed using Cronbach’s α coefficients for each item of the 
questionnaires. Values between 0.70 and 0.95 are considered statistically significant and values 
lower than 0.40 were considered significant for deletion of inconsistent items from the 
questionnaire or the section of the questionnaire (183). Convergent construct validity was 
evaluated by comparing the correlation with other questionnaires using Pearson’s correlation 
coefficient due to an absence of gold standard measures for LBP in Urdu language. 
Interpretation for correlation was: r ≥ 0.60 = high, r = 0.30 – 0.60 = moderate and r ≤ 0.30 = 
weak (184). For test-retest reliability (reproducibility), data from the sub-sample was used for 
intraclass correlation coefficient (ICC) using SPSS. The following interpretation was followed 
for ICC scores: below 0.40 = poor reliability; 0.40 – 0.75 = moderate reliability; 0.75 – 0.90 = 
good reliability; and above 0.90 = excellent reliability. Ceiling-and-floor effects were 
examined for measures and subscales but not for individual items. Lowest or highest scores in 





Bivariate correlation matric was estimated using Pearson’s correlation coefficient to examine 
the relationship between psychosocial variables (fear, anxiety, depression, catastrophizing and 
functional self-efficacy) with CLBP, functional disability and HRQoL. Correlation coefficient 
(r-value) above 0.1 (p<0.05) were included into the regression analyses.  
 
Multiple mediation analyses was conducted as per the suggested procedure (185) to investigate 
the mediating role of fear, catastrophizing, anxiety and depression on the association of LBP 
and disability in Pakistani population. Variables that were not correlated with CLBP (VAS), 
disability (ODI) or HRQoL (SF-12) based on the bivariate correlation matrix were not included 
in the following analysis as recommended for multivariate analysis. Direct and indirect 
pathways were tested in multiple mediation analyses using a customized macro (PROCESS 
v34; processmacro.org) downloaded and installed in SPSS (v25, IBM, USA) with 95% 
confidence interval and bias-corrected bootstraps (120). As discussed by Baron and Kenny 
(1986) (186), the following four conditions were required to establish mediation: (Step-1) causal 
variable (pain intensity) was significantly correlated with the outcome variable (disability or 
HRQOL) (total effect, c path); (Step-2) causal variable x (pain intensity) was significantly 
correlated with each of the proposed mediators (fear, anxiety, depression, catastrophizing and 
self-efficacy) (a paths); (Step-3) establish the effect of mediators on the outcome (disability or 
HRQOL) after controlling for the causal variable (pain intensity) by showing that each of the 
mediators were significantly associated with outcome variable (disability or HRQOL) (b 
paths); and (Step-4) establish the relationship between predictor variable (pain) and outcome 
variable (disability or HRQOL) (direct effect, c’ path) was decreased when the mediating 
variables (indirect effect, a x b) were controlled, with the 95% confidence interval (CI) for the 




Figure 1: First mediation model analysed in study-1. (A) is the association of pain and 
disability (total effect c) and (B) are pathways of indirect effect of mediators. 
 
 
Figure 2: Second mediation model analysed in Study-2. (A) is the association of pain with 
quality of life (total effect c) and (B) are pathway of indirect effect of mediator. 
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Table 1: Demographic and baseline characteristics of study participants 
n = 151 n (%) Mean (SD) 
Age (years)  36.84 (11.55) 
Gender Female 66 (43.7)  
Male 85 (56.2)  
BMI (kg/m2)  27.42 (4.44) 
Duration of Symptoms (years)  4.91 (3.31) 
Medication Yes 110 (72.8)  
No 41 (27.1)  
Employment status Full-time 44 (29.1)  
Part-time 14 (9.2)  
Unemployed 48 (31.7)  
Homemaker 45 (29.8)  
Education  10 years & below 63 (41.7)  
 12 years 19 (12.5)  
 14 years 22 (14.5)  
 16 years & more 47 (31.1)  
Marital status Married 125 (82.7)  
Not married 26 (17.2)  
Oswestry disability index (ODI, 0-100%)   34.59 (17.43) 
Pain intensity (VAS, 0-10cm)  6.41 (2.42) 
Fear avoidance beliefs - physical activity (FABQ-p, 0-24)  17.21 (5.76) 
Fear avoidance beliefs - work (FABQ-w, 0-42)  26.33 (12.07) 
Pain catastrophizing (PCS, 0-52)  33.90 (13.71) 
Anxiety (HADS-a, 0-21)   8.53 (3.43) 
Depression (HADS-d, 0-21)   7.95 (3.43) 
Functional Self-efficacy (FSE, 0-72)  51.98 (15.34) 
Health related Quality of Life (SF-12) Physical (PCS,  0-100)  39.65 (6.59) 




3.3.1 Findings related to demographic data:  
Table 1 lists the baseline characteristics of the study participants. Out of 151 participants 
included in this study, 85 (56.2 %) were males and 66 (43.7 %) were females. The median age 
was 36.84 (+11.5) years and average body mass index (BMI) was 27.42 (+ 4.4). Average 
duration of low back pain symptoms was 4.91 (+3.31) years. One hundred and ten (72.8 %) 
participants were taking medication for pain relief. Work status was recorded in four 
categories: a) full-time 44 (29.1 %), b) part-time 14 (9.2%), c) unemployed 48 (31.7%) and d) 
homemaker 45 (29.8%).  
 
3.3.2 Findings related to reliability and validity of measures:  
Internal consistency of the measures was excellent indicated by high Cronbach’s coefficients. 
Based on individual item analysis (corrected item-total correlation), none of the items in any 
questionnaires were considered for deletion and were consistent with overall scales. None of 
the questions were left unanswered in the questionnaires indicating zero ambiguities in 
understanding what was asked. The test-retest reliability (reproducibility) values (r-values) of 
all scales were above 0.85. The coefficient values are shown in the Table 2. Convergent validity 
analyses revealed moderate to high correlations between similar constructs such as correlation 
between FABQ-pa and FABQ-w were r=0.605 (p<0.001), between FABQ-pa and PCS were 
r=0.590 (p<0.001), and between FABQ-w and PCS r=0.727 (p<0.001).   
 
3.3.3 Findings related to relationships between variables: 
For the first mediation analysis, Disability (ODI) and pain intensity (VAS) were correlated 
with all psychosocial variables. Significance was evaluated at p<0.05 and p<0.01 for inclusion 
of variables into mediation analysis and none of the variables were excluded. For the second 
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mediation analysis, one of the outcome variable HRQoL - Physical (PCS) was not correlated 
with the causal variable (pain intensity – VAS)) but was correlated with disability (ODI), fear 
avoidance (FABQ-p), anxiety (HADS-a) and depression (HADS-d). The first condition of 
mediation was not met. Hence, further mediation analysis was not performed. However, 
HRQoL – Mental (MCS) was correlated with pain intensity (VAS), disability (ODI) and 
depression (HADS-d).  Significance was evaluated at p<0.05 and p<0.01 for inclusion of 
variables into second mediation analysis and pain (VAS), HRQoL-Mental (MCS) and 
depression (HADS-d) were included in further analysis. The estimated Pearson’s correlation 
coefficients (Table 3) were below 0.85, thus multicollinearity was not detected.  
 
Table 2: Reliability Statistics (Cronbach’s Alpha values for Urdu versions of questionnaires) 
Measure Cronbach’s Alpha Cronbach's Alpha Based 
on Standardized Items 
No. of Items in 
measures 
ODI .848 .848 10 
FABQ-pa .883 .885 5 
FABQ-w .965 .966 11 
PCS .965 .965 13 
HADS-a .688 .687 7 
HADS-d  .686 .687 7 
FSE .941 .943 9 
SF-12  .608 .606 12 
 
3.3.4 Findings related to the effects of psychosocial factors on disability: 
The regression model explained 44.9 % (p<0.001) of the variance in disability (ODI) by pain 
(VAS) and mediator variables. The association between pain intensity (VAS) and disability 
(ODI was significant (c pathway, total effect: B=2.36, r2 =0.19, p<0.001). The indirect effect 
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of VAS and psychosocial mediators was B=1.90 (95% CI= 0.67 to 3.38) which is 80.5% of 
total effect on disability (ODI).  Table 5 shows the indirect effects of mediating variables.  
 
Table 3: Bivariate Correlations (r-value) matrix 












ODI  1 .328
** .240** .474** .411** .468** .441** -.213** -.217**  -.164* 
VAS  1 .627
** .690** .684** .263** .231** .386** -.137  -.189* 
FAB-pa   1 .605
** .590** .126 .106 .318** -.238**  .032 
FAB-w    1 .727** .366** .297** .242** -.090  -.114 
PCS     1 .378** .299** .404** -.135  -.160 
HADS-a       1 .494** -.106 -.236**  -.124 
HADS-d        1 -.133 -.285**  -.273** 
FSE        1 .180*  .157 
SF-12 (PCS)         1 -.001 
SF-12 (MCS)          1 
**Significant at the 0.01 level (2-tailed). 
*Significant at the 0.05 level (2-tailed). 
 
3.3.5 Findings related to the effects of pain and associated psychosocial factors on health-
related quality of life (mental component): 
The regression model (with pain as independent variable) explained 9.1 % (p<0.001) of the 
variance in HRQoL (SF-12) by pain (VAS) and mediator variable (depression – HADSd). The 
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association between pain intensity (VAS) and HRQoL (SF-12) was (c pathway, total effect: 
B=-0.59, r2 =0.035, p=0.02). The indirect effect of VAS and HADSd (mediator) was B=-0.18 
(95% CI= -0.40 to -0.03) which is 30.5% of total effect on HRQoL (SF-12).  Table 5 shows 
the indirect effects of mediating variables.  
 
Table 4: Summary of Mediation models (Total effect, direct effect, indirect effect and r2 values) 
Model Path B 95% CI SE t score p-value Model r2 
VAS to ODI Total effect (c) 2.36 1.26 to 3.46 0.56 4.24 <0.001 0.108 
Direct effect (c’) 0.46 -0.94 to 1.85 0.71 0.64      0.521  
Indirect effect (a x b) 1.90 0.67 to 3.38 0.70    
  
VAS to MCS Total effect (c) -0.59 -1.09 to -0.09 0.25 -2.34 0.02 0.035 
Direct effect (c’) -0.42 -0.91 to 0.08 0.25 -1.65      0.1  
Indirect effect (a x b) -0.18 -0.40 to -0.03 0.09    
  
3.4. Discussion 
3.4.1 Summary of results: 
This is the first study to investigate the influence of psychosocial factors on CLBP related 
disability and health-related quality of life as proposed within the fear avoidance model in 
Pakistan’s unique sociocultural and low-income environment and to test the psychometric 
properties of Urdu translated versions of CLBP related self-report measures. This study was 
conducted to address the gaps in the literature regarding the relevance of the fear avoidance 
model in low-income developing countries. In this cross-sectional analysis of Pakistani people 
with chronic low back pain, the major findings were 1) Urdu translated versions of fear 
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avoidance beliefs questionnaire (FABQ), pain catastrophizing scale (PCS), Oswestry disability 
scale (ODI), hospital anxiety and depression scale (HADS), functional self-efficacy scale 
(FSE) and short form 12 (SF-12) had good internal consistency (α 0.70-0.95), good convergent 
construct validity and no ceiling and floor effects were found, 2) the relationship of pain 
severity with work related fear and catastrophizing was significant and with anxiety and 
depression was weak, 3) work related fear, catastrophizing, anxiety and depression explained 
the relationship between pain intensity and disability but physical activity related fear did not, 
4) the association of pain intensity with mental component of HRQoL was significant and no 
significant relation was found with physical component, 5) depression explained the 
association between pain and quality of life.  
 
Table 5: Indirect effects of Pain (VAS), fear (FABQ-w), catastrophizing (PCS), anxiety (HADS-a) and depression (HADS-d) 
on disability (ODI) and HRQoL – mental component (MCS) 
VAS to ODI a path (pain to mediator) b path (mediator on disability) Indirect effect (a x b path) 
B SE t score p-value B SE t score p-value B SE 95% CI 
FAB-pa 1.49 0.15 9.84 <0.001 -0.03        0.26       -0.13       0.897 -0.05        .39       -0.8 to 0.72 
FAB-w 3.43 0.29      11.63        <0.001 0.37       0.15       2.48        0.014 1.26        0.51        0.32 to 2.33 
PCS 3.87        0.34      11.44 <0.001 0.28        0.14       2.07        0.040 1.08        0.54        0.05 to 2.19 
HADS-a 0.37        0.11       3.33       <0.001 0.81        0.39       2.08        0.040 0.30        0.17        0.007 to 0.67 
HADS-d 0.33        0.11       2.90       0.004 0.82        0.37       2.19       0.030 0.27        0.15        0.02 to 0.59 
FSE 2.44        0.48       5.11 <0.001 -0.39        0.08      -4.66 <0.001 -0.96        0.28      -1.58 to -0.47 
 
VAS to MCS 
 
a path (pain to mediator) b path (mediator on MCS) Indirect effect (a x b path) 






3.4.2 Validation of measures: 
The results of the study indicated that the Urdu version of VAS, FABQ, PCS, HADS, ODI, 
FSE and SF-12 are valid and reliable tools to gauge fear avoidance beliefs, catastrophic 
thoughts, anxiety, depression, functional self-efficacy, LBP related disability and generic 
health related quality of life in Urdu speaking population. The versions were easy to 
comprehend and cost effective for use in clinical settings. Crombez et al. reported the internal 
consistency of FABQ-physical (Cronbach’s α= 0.52), FABQ-work (Cronbach’s α= 0.92) and 
PCS (Cronbach’s α= 0.91) (91). The alpha coefficients found in this study for FABQ-pa, FABQ-
w and PCS were α=0.88, α=0.96 and α=0.96. There is an unavailability of ‘gold standard’ 
questionnaires to examine criterion validity, therefore convergent construct validity was 
assessed by comparing correlations between several variables. The correlations between 
FABQ-pa and FABQ-w was 0.605 (p<0.001), between FABQ-pa and PCS was 0.590 
(p<0.001), and between FABQ-w and PCS was 0.727 (p<0.001). Bjelland et al reported in a 
literature review of validation studies of HADS that internal consistency varied from 
Cronbach’s α=0.68 to 0.93 for HADS-anxiety and α=0.67 to.90 for HADS-depression 
subscales. HADS had a between subscale mean correlation of 0.82 (0.57 to 0.90) (179). We 
found Cronbach’s α=0.69 and 0.69 for HADS-a and HADS-d respectively with a between 
subscale correlation of 0.494 (p<0.001). Sheahan et al. (2015) reported in a review of cultural 
adaptations of ODI that the lowest reported construct validity was 0.503 for Marathi language 
and highest was 0.84 for French Canadian language, and internal consistency values between 
0.60-0.80 were considered very good. This study found Cronbach’s alpha value of 0.84 for 
ODI indicating excellent internal consistency (187). 
 
Moreover, as the prevalence of the chronic illnesses and number of multinational clinical trials 
are increasing, need for measurement tools which are valid across nations, cultures and 
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languages has multiplied. Several methods (188-189) of assessment can be used for psychosocial 
factors and disability in the context of LBP but self-report questionnaires are valued in both 
clinical practice and research. These questionnaires are easy to administer, are valid, reliable 
and low-cost. In addition, the cross-cultural adaption of questionnaires will enable the 
comparison of different populations and will make the data pooling for systematic reviews 
simpler by removing linguistic and cultural barriers (141). 
 
3.4.3 Fear avoidance model: 
The findings of this research overall support the past literature on the influence of fear 
avoidance beliefs, catastrophizing, anxiety and depression on the association of pain and 
disability in CLBP patients, and extends these findings to the Pakistani population. However, 
the present study had a novel finding that fear avoidance beliefs (physical activity) showed a 
weak relation with disability and pain (VAS). Previously, Marshall et al and Fritz et al reported 
significant relationship between fear avoidance beliefs (physical activity) and disability (ODI) 
(120, 190). Whereas, contrasting to the previous findings, work related fear avoidance beliefs, but 
not physical activity related fear avoidance beliefs, displayed a significant relationship with 
pain, disability, anxiety and depression in this study. Therefore, work related fear avoidance 
and depression explained the effect of pain on disability. The current work status/ 
socioeconomic status may be a moderating factor that explains the effect of fear-avoidance 
beliefs on the relationship between pain and disability. On the contrary, this outcome could be 
explained by the fear of further worsening of symptoms due to work in unemployed individuals 
with back pain, thus imperiling future employment status.  This indicates importance of 
socioeconomic situation on individual’s pain perception, disability and associated psychosocial 
variables. These findings are in alignment with the George et al (191) findings that work-related 
fear avoidance behavior was the only variable predicting disability. These findings can have 
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important implications for people who have active work life. For instance, the impact of 
psychosocial factors on CLBP related disability may also result in work loss and negative 
affectivity.  
 
3.4.4 Health related quality of life: 
The mean scores of physical and mental components of generic health related quality of life 
were lower than the values reported in general population. Among the two components of 
health-related quality of life measured in this study, mental component was significantly 
correlated with low back pain and depression mediated the relationship between HRQoL and 
back pain. The higher the back pain related disability the lower the generic HRQoL the 
individual will have, signifying negative correlation between condition related disability and 
both the physical and mental components of HRQoL (physical and mental). Fear avoidance 
beliefs related to physical activity, anxiety and depression had a significant negative correlation 
with physical component of HRQoL whereas functional self-efficacy had positive association 
in Pakistani population with back pain. 
 
3.4.5 Limitations: 
Generalization of these findings cannot be made to acute low back pain patients and future 
studies should explore the fear avoidance model in longitudinal studies to examine the effects 
of psychosocial factors in the prognosis of disability from LBP over a longer period of time. 
The current study was not sufficiently powered to detect significant indirect effects with small 
a or b paths (i.e. B=0.20), whereas, the only mediating variable that did not reach significance 
(FABQ-pa) had a negligible effect in the b path (B= -0.03).  The potential moderating factors 
such as employment/ socioeconomic status and physical activity effecting the pathways within 
fear avoidance model were not examined in this study, and should be included in future studies. 
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Chapter 4. Role of pain resilience and the moderating effect of 
religious/ spiritual attitudes and practices on pain related disability 
and associated psychological factors (fear, catastrophizing, anxiety 
and depression) in people with chronic low back pain. 
 
4.1. Aims: 
The primary aims of this study were: 
• To investigate the relationships between pain resilience, fear-avoidance beliefs, 
catastrophizing, anxiety, depression, functional disability, and religious/ spiritual 
attitudes and practices in chronic low back pain population. 
• To investigate the moderating effects of religious/ spiritual attitudes and practices on 
the relationship of fear-avoidance beliefs, catastrophizing, psychological distress 
(anxiety and depression), pain resilience and disability in people with chronic low back 
pain. 
• To investigate the mediating effects of pain resilience on the relationship between pain 
and function in people with chronic low back pain. 
 
4.2. Methods  
4.2.1 Experimental Design:  
This cross-sectional observational study collected data from chronic low back pain sufferers 
during the period of October, 2019 to March, 2020 without any intervention for the 
modification of outcome variables. The collection of data was completed through an online 
survey. This study was designed in accordance with Australia’s National Statement on Ethical 
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Conduct in Human Research (171) and received the approval from the Human Research Ethics 
Committee of Western Sydney University (Ethics approval # H13389).  
 
4.2.2 Recruitment:  
The participants were identified through social media, newspapers, clinics, health and fitness 
facilities. A participant information sheet clearly outlining the intentions, inclusion criteria and 
brief description of the research and the link to the online survey (Qualtrics platform) was 
provided to all participants. A built-in compulsory screening process for inclusion, exclusion 
and questions regarding informed consent were integrated into the online survey. The 
participants who answered a pain score of 2 out of 10 (or less), a pain duration of less than 3 
months or an answer matching other exclusion criteria (refer to exclusion criteria in the section 
4.2.3 - participants), were directed to a screen stating they have not met inclusion criteria for 
the study. The self-report questionnaires were made to appear on separate screens with 
compulsion to complete each question to progress to the next questionnaire.  
 
4.2.3 Participants:  
A total of 374 people with chronic low back pain were screened for inclusion in this study 
using online survey tool between October 2019 and March 2020. Data collected from 216 
participants were included in this study for analysis. Inclusion criteria were: CLBP for more 
than 12 weeks, age between 18 and 65 years, symptoms of pain between coastal margins (T-
12) and inferior gluteal folds, non-specific CLBP (no diagnosed pathoanatomical origin). 
Participants having all religious, non-religious and spiritual commitments were included in this 
study. Participants were excluded from this study who had surgery in the last 12 weeks, were 
pregnant in the last 12 months, and were clinically diagnosed with a mental health condition 
(e.g. clinical depression, bipolar disorder) or metabolic disease (e.g. receiving treatment for 
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heart disease, diabetes). The sample size of at least 150 participants was required based on 
estimates from past research to detect an anticipated medium sized (B=0.26) mediated effect of 
a variable to achieve a statistical power level of 0.8 (p<0.05) (173).  
 
4.2.4 Measures and variables: 
Demographical characteristics and pain-related variables:  
All participants were asked to complete questions regarding social, demographic and pain-
related factors including age, gender, height, weight, years of education, employment status, 
marital status, use of medication for pain relief and pain duration for use in sensitivity analysis. 
All the eligible participants including in this study also completed following questionnaires. 
 
Low back pain:  
The visual analog scale (VAS) was used to measure the intensity of current self-rated low back 
pain (VAS-c), worst pain in last week (VAS-w) and worst pain in last month (VAS-m). The 
VAS is a 10 cm scale (left end=no pain, right end= worst pain). This is a widely used method 
to assess pain in both clinical and research settings, and has been reported to have good 
construct validity and reliability (144). 
 
Disability:  
The Oswestry disability index (ODI) was used to measure the self-report functional impairment 
due to CLBP (174). ODI inspects how various aspects of life (e.g. sitting, standing, walking, 
lifting etc.) are affected by CLBP. The 10 items in the questionnaire are scored on a scale 
ranging from 0-5, a higher score shows more disability. The ODI has a good validity and 
reliability (41-study 2). The focus of this extensively used measure of disability is on the 
“activities” as categorized in international classification of functioning, disability and health 
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(174). The modified version of ODI omits the sex related question and replaces it with 
employment related question, and it has shown high validity and reliability in study of people 
with CLBP (145).  
 
Fear avoidance beliefs:  
Fear avoidance beliefs questionnaire (FABQ) (88), since its development, has played an 
instrumental role in guiding interventions by estimating the effect of CLBP patient’s fear and 
avoidance attitudes on physical activity(subscale-PA) and work (subscale-W). FABQ has two 
subscales identified by factor analysis that assess work related beliefs (FABQ-w) and physical 
activity related beliefs (FABQ-pa) (175). Only physical activity subscale (FABQ-pa) was used 
in this study for the assessment of CLBP sufferer’s beliefs about the potential harmful effects 
of physical activity on their CLBP. Studies have reported internal consistency of the physical 
activity subscale with Cronbach’s α 0.77. It has a good reliability of 0.95.  
 
Pain-Related Catastrophizing:  
Pain catastrophizing scale (PCS) was developed to assess the catastrophic thoughts and feelings 
of pain sufferers (176). It examines overthinking (rumination), exaggeration (magnification) and 
helplessness which are three factors of catastrophizing (177). These factors have shown very 
good validity and reliability with Cronbach’s α 0.86, 0.91 and 0.87 respectively (178). An 
individual’s catastrophic thoughts and feelings in relation to their painful experience in each 
statement of the questionnaire is scored between 0 (Not at all) and 4 (All the time). A higher 






Anxiety and depression (Psychological distress):  
Hospital anxiety and depression scale was used in this study for the assessment of anxiety and 
depression. The 14-item scale is divided into two subscales of anxiety (HADS-a, 7 items) and 
depression (HADS-d, 7 items). The items are coded on a Linkert scale from 0-3. A higher score 
out of 21 in each scale subscale indicates greater anxiety or depression. Several studies have 
reported good internal consistency of (HADS-a: Cronbach’s α 0.68-0.93 and HADS-d: 
Cronbach’s α 0.67-0.90), construct validity and test-retest reliability (179). 
 
Pain resilience:  
The Pain Resilience Scale (PRS) was used to measure two constructs of resilience (168). The 
two subscales, behavioural perseverance and ability to regulate cognition and emotions 
(cognitive/ affective positivity), were assessed with a 14-item questionnaire having good 
validity and reliability (169). Behavioral perseverance assesses the individual’s capacity to 
sustain certain behaviors when they experience pain, while the cognitive scale measures the 
perceived potential of an individual to manage thoughts and emotions during pain experience. 
Good reliability and Internal consistency was shown by PRS in the chronic pain population 
(Cronbach’s α values for: cognitive/affective positivity scale – PRS-c = 0.91 and behavioral 
perseverance scale – PRS-b = 0.87). 
 
Religiosity/ Spirituality:  
Spirituality and religiosity are two distinct and complex constructs, and require a 
comprehensive tool to measure the multidimensional aspects. For this study, religious/ spiritual 
attitudes and practices were measured with the SpREUK-P SF17 questionnaire (SpREUK-P is 
the German abbreviation of “Spiritual and Religious Attitudes in Dealing with illness-
Practices”) (161). This questionnaire encompasses the behavioural aspects of religiosity/ 
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spirituality through examination of frequency of various religious, spiritual, humanistic, 
existential practices which directly impacts conduct of life, and suits both religious and secular 
segments of the society. The SpREUK-P SF17 is a 17 item questionnaire and each item is 
scored on a 4-point Likert scale (0=never, 1=seldom, 2=often, 3=regularly). Total score ranges 
from 0-51 divided in five sub-scales which measure religious practices (4 items, total 
score=12), humanistic practices (4 items, total score=12), existential practices (3 items, total 
score=9), gratitude/ reverence (3 items, total score=9) and (spiritual) mind-body practices (3 
items, total score=9). Each scale is linked to an underlying attitude (such as spiritual, expression 
of responsibility, reflection or self-realization, higher guidance/ intrinsic religiosity). The 
SpREUK-P SF17 addresses wide spectrum of religious/ spiritual involvement without any bias 
towards a particular religious denomination or secular form of spirituality with good validity 
and reliability (Cronbach’s α values of five subscales ranges from 0.72 to 0.82).  
 
4.2.5 Data analysis: 
Statistical analyses were conducted on the collected information to examine the relationship 
between all sub-scales of religiosity/ spirituality, pain resilience, psychosocial determinants 
and LBP related disability. Descriptive statistics were presented by means and standard 
deviation (SD) for continuous variables, and frequencies and percentages for categorical 
variables. Normality of the distribution of data for demographic, religiosity/ spirituality, pain 
resilience, psychosocial and disability measures was examined using statistical (Kolmogorov-
Smirnov distribution test and Shapiro-Wilk’ test) and visual methods (Q-Q plot and normal 
distribution curve). The demographic variables (age, sex, marital status, BMI, medication use, 
work status and educational level) collected for sensitivity analysis were entered into the 




Bivariate correlation matrix was estimated using Pearson’s correlation coefficient to examine 
the relationship between psychosocial variables (fear, anxiety, depression, catastrophizing), 
pain resilience, religiosity/ spirituality sub-scales, CLBP and functional disability. Variables 
with no correlation with pain or disability were excluded from the mediation model, or if 
multicollinearity was observed (r>0.85) indicating two variables may be explaining the same 
construct, as per recommendation for multivariate analysis (186). Correlation coefficient (r-
value) above 0.1 (p<0.05) were included into the regression analyses.  
 
Multiple mediation analyses were conducted as per the suggested procedure (185) to test three 
mediation models (simple mediation and moderated mediation), to investigate the mediating 
role of pain resilience along with other mediating variables (fear, catastrophizing, anxiety, 
depression) on the association of CLBP and disability when the mediating pathways are 
moderated by sub-scales of religiosity/ spirituality.  
 
Direct and indirect pathways were tested in multiple simple mediation analyses (mediation 
model 4) using a customized macro (PROCESS v34; processmacro.org) in SPSS (v25, IBM, 
USA) with 95% confidence interval and 5000 bias-corrected bootstrap samples, as outlined in 
figure 1. As discussed by Baron and Kenny (1986) (186), the following four steps were required 
to establish mediation: (Step-1) predictor variable (pain intensity) was significantly correlated 
with the outcome variable (disability) (total effect, c’ path); (Step-2) predictor variable (pain 
intensity) was significantly correlated with each of the proposed mediators (fear, anxiety, 
depression, catastrophizing and pain resilience) (a paths); (Step-3) establish the effect of 
mediators on the outcome (disability) after controlling for the predictor variable (pain intensity) 
by showing that each of the mediators were significantly associated with disability (b paths); 
and (Step-4) establish the relationship between predictor variable (pain) and outcome variable 
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(disability) (direct effect, c path) was decreased when the mediating variables (indirect effect, 
a x b) were controlled, with the 95% confidence interval (CI) for the indirect effect of each 
mediator outside of 0. Separate models were tested with current pain (VAS-c), worst pain last 
week (VAS-w) and worst pain last month (VAS-m) as predictor variables for simple mediation.  
 
Moderated mediation was analyzed using mediation models 7 (a path) and model 15 (b path), 
as outlined in figure 4 and figure 5. These models tested, whether or not, the effect of predictor 
variable (pain) on mediators (psychosocial variables) (a path), effect of mediators on dependent 
variable (disability) (b path), and the direct effect of causal variable (pain) on outcome variable 
(disability) (c path) are conditional / moderated by religiosity/ spirituality. Each sub-scale of 
religiosity/ spirituality addresses a separate aspect of multidimensional construct of religiosity/ 
spirituality, therefore separate moderated mediation models were tested with the different sub-
scales of religiosity/ spirituality. Only those sub-scales of the religiosity/ spirituality were 
included in the analysis as moderators which were correlated with either predictor variable 
(pain) for a path (figure 4) or outcome variable (disability) for b path (figure 5). All regression 
coefficients are presented as the unstandardized regression coefficients (B) from the PROCESS 
macro. Unless otherwise stated, data are mean ± SD. The significance level of this study was 





Figure 3: Diagram of simple mediation model (model 4) analyzed in study-2. (A) is the 












































Table 6: Demographic characteristics of study participants 
n = 216, Age: mean= 43.3 years (SD 12.7) n (%) 
Gender Female 170 (78.7) 
Male 45 (20.8) 
Other 1(0.5) 
Duration of Symptoms (years) 3 to 6 months  10 (4.6) 
6 to 12 months 10 (4.6) 
1 to 2 years 26 (12.0) 
2 to 5 years 39 (18.1) 
5 to 10 years 47 (21.8) 
More than 10 years 84 (38.9) 
Medication use Yes 173 (80.1) 
No 43 (19.9) 
Employment status Full-time 78 (36.1) 
Part-time 42 (19.4) 
Unemployed 24 (11.1) 
Retired/ Not working 53 (24.5) 
Homemaker 19 (8.8) 
Education (Schooling years) 10 years & below 8 (3.7) 
12 years 24 (11.1) 
14 years 64 (29.6) 
16 years 50 (23.1) 
More than 16 years 29 (13.4) 
Marital status Never Married 59 (27.3) 
Married 106 (49.1) 
Divorced  33 (15.2) 
Separated  8 (3.7) 
Widowed 10 (4.6) 
Ethno-cultural background African 11 (5.1) 
 Asian 13 (6.0) 
 Australian 80 (37.0) 
 British 38 (17.6) 
 European 27 (12.5) 
 North American 36 (16.6) 






4.3.1 Sample characteristics:  
Demographic characteristics of the participants included in this study are shown in Table 6. A 
total of 374 people started the survey and 158 were screened out for not qualifying the inclusion 
criteria or for providing incomplete/ partial responses in the survey. Out of 216 participants 
included in this study, 45 (20.8 %) were males and 170 (78.7 %) were females. The median 
age was 43.3 (+12.7) years. 196 (90.7 %) of participants reported to have low back pain 
symptoms for more than 1 year. One hundred and seventy-three (80.1%) participants reported 
taking medication for back pain relief. A greater number of the study respondents were married 
(49.1 %), followed by never married (27.3 %), divorced (15,2 %), separated (3.7 %), and 
widowed (4.6 %). Overall, 14.8 % had 12 years or less of schooling, 29.6 % had 14 years of 
education, and 36.5 % had schooling of 16 years or more. The majority of participants were 
working full-time (36.1 %), followed by retired/ not working people (24.5 %), part-time 
workers (19.4 %), unemployed (11.1%), and homemakers (8.8 %). The ethno-cultural 
background of the study sample was heterogenous, and countries including USA, Australia, 
United Kingdom, Germany, Pakistan, India, Malaysia, South Africa, Canada, Greece, France, 
Latvia, and Sri Lanka were represented. The average scores (mean and standard deviation) of 
the outcome measures are listed in the Table 7.  
 
4.3.2 Relationships between variables:  
Table 8 shows the bivariate Pearson’s correlation coefficients matrix between the measures of 
disability, pain (current, worst pain last week, and worst pain last month), pain resilience 
(behavioural and cognitive/ affective), psychosocial variables (fear, anxiety, catastrophizing 
and depression), and the subscales of religiosity/ spirituality. The estimated coefficients were 
below 0.85, thus multicollinearity was not detected. A significant positive association between 
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disability (ODI) and pain (VAS-c) (r=0.633, p<0.001) was found. Disability (ODI) was 
significantly correlated with psychological variables (FAB: 0.462, p<0.001; PCS: 0.415, 
p<0.001; HADS-a: 0.299, p<0.001; HADSd:0.581, p<0.001). Pain (VAS) was found having 
significant correlation with psychological variables. Pain resilience had negative association 
with disability (ODI with PRS-b: -0.478, p<0.001; ODI with PRS-c: -0.177, p<0.005) and pain 
(VAS-c with PRS-b: -0.302, p<0.001; VAS-c with PRS-c: -0.167, p<0.005).  Two subscales 
of religiosity/ spirituality (existential practices and gratitude/ reverence) were found to have 
weak but significant negative association with disability (ODI with Existential Practices: -
0.138, p<0.005; ODI with gratitude/reverence: -0.145, p<0.005). A weak significant negative 
association between pain (VAS-c) and two subscales of religiosity/ spirituality (humanistic 
practices= -0.142, p<0.005; spiritual (mind-body) practices: -0.164, p<0.005) was found. 
Significance was evaluated at p<0.05 and p<0.01 for inclusion of variables into mediation 
analysis, and the psychosocial variables (fear, anxiety, catastrophizing and depression) and 
pain resilience (behavioral and cognitive) were entered into the mediation model 4 as mediators 
of relationship between pain (VAS-c, VAS-w, VAS-m) and disability (ODI). Humanistic 
practices and spiritual (mind-body) practices (SpReUk-17 subscales) were added into 
mediation model as moderators of path a (figure 4), and existential practices and gratitude/ 










Table 7: Baseline values of outcome measures 
n = 216 Mean SD α 
Oswestry disability index (ODI, score range: 0-100%)  44.7 17.4 0.89 
Pain intensity- Current (VAS-c, score range: 0-10cm) 5.9 2.2 - 
Pain intensity- Last week (VAS-w, score range: 0-10cm) 7.7 1.9 - 
Pain intensity- Last month (VAS-m, score range: 0-10cm) 8.1 1.9 - 
Fear avoidance beliefs (FABQ, score range: 0-24) 19.1 7.1 0.78 
Pain catastrophizing (PCS, score range: 0-52) 27.9 14.9 0.96 
Anxiety (HADS-a, score range: 0-21)  10.2 6.1 0.91 
Depression (HADS-d, score range: 0-21)  10.4 4.9 0.84 
Pain Resilience- Behavioral (PRS-b, score range: 0-20) 11.5 4.9 0.88 
Pain Resilience- Cognitive (PRS-c, score range: 0-36) 19.2 8.0 0.91 
Religious Practices (SpReUk-17, score range: 0-100%) 23.4 28.9 0.89 
Humanistic Practices (SpReUK-17, score range: 0-100%) 71.5 23.2 0.88 
Existential Practices (SpReUk-17, score range: 0-100%) 61.2 31.2 0.89 
Gratitude/ Reverence (SpReUk-17, score range: 0-100%) 53.7 30.7 0.86 
Spiritual (Mind-Body) Practices (SpReUk-17, score range: 0-100%) 26.6 25.4 0.75 












Table 8. Correlations (r-value) between measure of disability (ODI) and pain (VAS) with fear (FAB), catastrophizing (PCS), anxiety, (HADS-a), depression (HADS-d), behavioural 
pain resilience behavioural (PRS-b),  cognitive pain resilience (PRS-c) and religiosity/ spirituality (SpReUk-17) subscales.   














ODI  1 .633** .544** .505** .462** .415** .299** .581** -.478** -.177* -.031 -.111 -.138* -.145* -.077 
VAS-c  1 .695** .551** .373** .527** .417** .473** -.302** -.167* -.005 -.142* -.086 -.109 -.164* 
VAS-w   1 .694** .379** .459** .307** .406** -.208** -.129 -.024 -.027 -.081 -.058 -.145* 
VAS-m    1 .399** .393** .243** .362** -.217** -.143* -.113 .018 -.036 .008 -.098 
FAB     1 .511** .352** .408** -.202** -.146* -.024 -.028 .035 .009 -.157* 
PCS      1 .747** .582** -.284** -.382** .002 -.108 .046 -.090 -.150* 
HADS-a       1 .562** -.186** -.376** .074 -.068 .018 -.108 -.122 
HADS-d        1 -.299** -.397** -.026 -.079 -.111 -.196** -.027 
PRS-b          1 .468** .081 .198** .145* .317** .084 
PRS-c          1 .212** .250** .214** .453** .175* 
Religious 
Practices 
          1 .323** .285** .320** .160* 
Humanistic 
Practices 
           1 .552** .538** .266** 
Existential 
Practices 
            1 .747** .489** 
Gratitude/ 
Reverence 
             1 .432** 
Spiritual 
Practices 
              1 
**Significant at the 0.01 level (2-tailed). 
*Significant at the 0.05 level (2-tailed). 
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4.3.3 Mediating effects of pain resilience and psychosocial variables on disability: 
Table 9 summarizes the results of mediation models (VAS-current to ODI, VAS-last week to 
ODI and VAS-last month to ODI). Table 10 presents the indirect effects (a path and b path) of 
mediating variables on disability. The results from current pain intensity to ODI model were 
slightly different from models with worst pain last week and worst pain last month. The 
regression model with VAS-c as predictor variable explained 63.1 % (p<0.001) of the variance 
in disability (ODI) by pain (VAS-c) and mediator variables. The relationship between pain 
(VAS-c) and disability (ODI) was significant (c pathway, total effect: B=5.27, r2 =0.44, 
p<0.001). The indirect effect (path a×b) of VAS-c and psychosocial mediators was B=1.94 
(95% Confidence Interval of bias corrected bootstrap, 1.25 to 2.69) which is 36.8% of total 
effect on disability (ODI). This shows a significant mediation effect of pain on disability via 
psychological variables and pain resilience. Fear (FAB), depression (HADS-d) and behavioural 
pain resilience (PRS-b) met the criteria for mediation. FAB, HADS-d and PRS-b were 
correlated with and had significant relationships with both the VAS-c (a path) and ODI (b path), 
and the 95% bias corrected bootstrap confidence interval for the indirect effect (path a×b) did 
not contain 0 (table 10). 
 
Due to the similarity of outcomes in models with VAS-w and VAS-m, the model with worst 
pain last week will be further clarified. In the regression model with worst pain last week as 
predictor variable, pain (VAS-w) and mediating variables accounted for 57.9 % (p<0.001) of 
the variance in disability (ODI). The total effect of pain (VAS-w) on disability (ODI) was (c 
pathway) B=5.04 (r2 =0.32, p<0.001). The indirect effect (pathway a×b) of mediating variables 





Table 9. Total effect, direct effect, indirect effect, and r2 values for the mediation models of current 
pain (VAS-c), worst pain in the last week (VAS-w) and worst pain in the last month (VAS-m) with 
disability (ODI). 
 
Model Path B 95% CI SE t score p-value Model r2 
VAS-c to ODI Total effect (c) 5.27 4.46 to 6.09 0.41     12.72       < 0.001 0.44 
 Direct effect (c’) 3.33       2.47 to 4.19       0.44      7.63       < 0.001  
 Indirect effect (a x b) 1.94 1.25 to 2.69 0.36    
VAS-w to ODI Total effect (c) 5.04 4.03 to 6.05 0.51 9.8 < 0.001 0.32 
 Direct effect (c’) 2.75 1.79 to 3.69 0.48 5.7 < 0.001  
 Indirect effect (a x b) 2.30 1.52 to 3.10 0.39    
VAS-m to ODI Total effect (c) 5.39 4.27 to 6.50 0.56 9.55 < 0.001 0.31   
 Direct effect (c’) 2.75 1.70 to 3.79 0.53 5.18 < 0.001  
 Indirect effect (a x b) 2.64 1.82 to 3.48 0.43    
 
 
4.3.4 Moderation effects of religiosity/ spirituality: 
Table 11 shows the outcomes of the moderated mediation model 7 (path a). Based on the 
criteria outlined in the analysis section for inclusion of religiosity/ spirituality sub-scales into 
the moderated mediation models, only humanistic practices and spiritual practices were 
correlated with pain (path a). Hence, these variables were included in model 7. Two separate 
models (PROCESS model 7) for path a (VAS-c to mediators) were analysed using Humanistic 
and spiritual (mind-body) practices subscales as moderators. For the first moderated mediation 
model using humanistic practices as moderator, none of the coefficients for interaction effect 
in path a were significant, indicating no conditional effect of VAS-c on mediators.  
 
For the second moderated mediation model using spiritual (mind-body) practices as moderator, 
interaction effect coefficients of FAB (B=0.019, p> 0.01), PCS (B=0.032, p> 0.03) and HADS-
d (B=0.01, p> 0.05) in path a were significant, indicating the effect of VAS-c on FAB, PCS 
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and HADS-d was conditional. The results show that spiritual practices partially moderate the 
relationship of pain with fear, catastrophizing and depression, and the more people involved in 
spiritual (mind-body) practices the stronger moderation effect will be.  
 
Table 12 shows the outcomes of the moderated mediation model 15 (path b). Based on the 
criteria for inclusion into the moderated mediation models, only existential practices and 
gratitude/ reverence were correlated with disability (path b). Thus, these sub-scales were 
included in model 15. Two separate models (PROCESS model 15) were analysed for path b 
(mediators to ODI) using existential practices and gratitude/ reverence subscales as moderators. 
The third moderated mediation model using existential practices as moderator shows the 
interaction effect coefficient for only HADS-d was significant in path b, indicating the effect 
of HADS-d on ODI was conditional (index of moderated mediation: HADS-d= 0.017 SE= 
0.009 Boot CI= 0.001 to 0.038). The higher involvement in existential practices strengthens 
the moderated effect on the association of depression and disability. The fourth moderated 
mediation model was ran using gratitude/ reverence as moderator and none of the interaction 












Table 10. Indirect paths of the multiple mediator models for fear (FAB), catastrophizing (PCS), depression 
(HADS-d), anxiety (HADS-a), and self-efficacy (FSE).  95% confidence intervals for the indirect effect were 
calculated using bias-corrected bootstrapping with 5,000 resamples.  
 
 a Path (pain on mediator) b path (mediator on disability) Indirect effect (a x b path) 
 B SE t score p-value B SE t score p-value B SE 95% CI 
VAS-c to ODI  
FAB 1.25 0.20 6.15 < 0.001 0.44 0.13 3.35 0.001 0.55 0.20 0.20 to 0.97 
PCS 3.61 0.40 9.02 < 0.001 -0.07 0.09 -0.74 0.46 -0.24 0.35 -0.93 to 0.44 
HADS-a 1.18 0.18 6.68 < 0.001 -0.24 0.19 -1.23 0.22 -0.28 0.23 -0.74 to 0.17 
HADS-d 1.11 0.13 8.30 < 0.001 1.23 0.22 5.72 < 0.001 1.36 0.30 0.81 to 1.97 
PRS-b -0.67 0.15 -4.52 < 0.001 -1.12 0.18 -6.14 < 0.001 0.75 0.21 0.37 to 1.20 
PRS-c -0.61 0.25 -2.42 0.16 0.32 0.12 2.75 0.006 -0.20 0.13 -0.49 to -0.005 
VAS-w to ODI  
FAB 1.39 0.23 6.07 < 0.001 0.43 0.14 3.09 0.002 0.60 0.23 0.17 to 1.06 
PCS 3.45 0.47 7.3 < 0.001 -0.03 0.09 -0.37 0.71 -0.12 0.36 -0.82 to 0.59 
HADS-a 0.94 0.21 4.55 < 0.001 -0.09 0.21 -0.47 0.64 -0.91 0.20 -0.48 to 0.31 
HADS-d 1.07 0.16 6.85 < 0.001 1.35 0.23 5.97 < 0.001 1.44 0.30 0.88 to 2.04 
PRS-b -0.52 0.17 -3.04 0.002 -1.31 0.19 -6.93 < 0.001 0.68 0.27 0.19 to 1.25 
PRS-c -0.53 0.28 -1.86 0.06 0.40 0.12 3.28 0.001 -0.21 0.14 -0.52 to 0.03 
VAS-m to ODI  
FAB 1.75 0.24 7.20 < 0.001 0.35 0.14 2.40 0.017 0.60 0.28 0.09 to 1.19 
PCS 3.23 0.53 6.06 < 0.001 0.03 0.09 0.27 0.79 0.82 0.34 -0.62 to 0.74 
HADS-a 0.85 0.23 3.70 0.003 -0.10 0.21 -0.47 0.64 -0.08 0.18 -0.46 to 0.28 
HADS-d 1.13 0.17 6.60 < 0.001 1.36 0.23 5.93 < 0.001 1.54 0.34 0.90 to 2.25 
PRS-b -0.59 0.19 -3.17 0.001 -1.32 0.19 -6.88 < 0.001 0.78 0.30 0.24 to 1.37 
PRS-c -0.64 0.31 -2.06 0.04 0.44 0.12 3.56 < 0.001 -0.28 0.17 -0.64 to 0.03 
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Table 11.  Effects of humanistic and spiritual (mind-body) practices on the ‘a’ pathway, and the index of 
moderated mediation for the indirect effect.  The index of moderated mediation shows the point difference 
in indirect effect for a 1 level change in the moderator (i.e. from -1 SD below the mean, to the mean or 
from the mean to 1 SD above the mean values of humanistic and spiritual practices).      
 
 Humanistic practices on ‘a ‘Path (pain on mediator) Index of Moderated Mediation (a x b path) 
 B SE t score p-value B SE 95% CI 
FAB 0.010 0.008 1.20 0.23 0.005 0.005 -0.003 to 0.015 
PCS 0.014 0.017 0.82 0.41 -0.0009 0.002 -0.006 to 0.003 
HADS-a -0.006 0.007 -0.86 0.39 0.002 0.003 -0.003 to 0.008 
HADS-d 0.002 0.005 0.35 0.72 0.002 0.009 -0.016 to 0.022 
PRS-b 0.005 0.006 0.83 0.41 -0.006 0.007 -0.021 to 0.007 
PRS-c 0.007 0.010 0.67 0.50 0.002 0.004 -0.005 to 0.013 
 Spiritual practices on ‘a ‘Path (pain on mediator) Index of Moderated Mediation (a x b path) 
 B SE t score p-value B SE 95% CI 
FAB 0.019 0.008 2.48 0.01 0.008 0.004 0.001 to 0.019 
PCS 0.032 0.015 2.19 0.03 -0.002 0.004 -0.011 to 0.004 
HADS-a 0.009 0.007 1.32 0.19 -0.002 0.002 -0.008 to 0.002 
HADS-d 0.01 0.005 1.97 0.05 0.012 0.006 -0.006 to 0.026 
PRS-b 0.005 0.006 0.97 0.33 -0.006 0.006 -0.019 to 0.007 












Table 12.  Effects of Existential practices and gratitude/ reverence on the ‘b’ pathway, and the 
index of moderated mediation for the indirect effect.  The index of moderated mediation shows the 
point difference in indirect effect for a 1 level change in the moderator (i.e. from -1 SD below the 
mean, to the mean or from the mean to 1 SD above the mean values of existential practices and 
gratitude/ reverence).       
 
VASc to ODI Existential practices on ‘b’ Path (pain on mediator) Index of Moderated Mediation (a x b path) 
 B SE t score p-value B SE 95% CI 
FAB -0.005 0.004 -1.23 0.22 -0.006 0.006 -0.019 to 0.004 
PCS 0.005 0.003 1.54 0.13 0.017 0.011 -0.005 to 0.038 
HADS-a -0.012 0.007 -1.80 0.07 -0.014 0.008 -0.029 to 0.007 
HADS-d 0.015 0.006 2.31 0.02 0.017 0.009 0.001 to 0.038 
PRS-b 0.008 0.006 1.32 0.19 -0.005 0.004 -0.013 to 0.004 
PRS-c -0.004 0.004 -1.03 0.30 0.002 0.003 -0.003 to 0.008 
VASc to ODI Gratitude/ Reverence on ‘b’ path (mediator on 
disability) 
Index of Moderated Mediation (a x b path) 
FAB -0.005 0.004 -1.24 0.22 -0.006 0.005 -0.018 to 0.005 
PCS 0.003 0.003 1.19 0.24 0.013 0.012 -0.013 to 0.037 
HADS-a -0.006 0.006 -0.92 0.36 -0.007 0.008 -0.022 to 0.009 
HADS-d 0.008 0.007 1.16 0.25 0.009 0.008 -0.006 to 0.025 
PRS-b 0.009 0.006 1.43 0.15 -0.006 0.005 -0.015 to 0.004 










4.4.1 Summary of results: 
This novel study examined 1) how the various constructs of religiosity/ spirituality influence 
and moderate the relationship between pain, psychosocial factors and functional disability in 
people with CLBP, and 2) the mediating effect of pain resilience on the relationship of pain 
and function in CLBP population. The major findings of this analysis were 1) only spiritual 
practices moderated the effect of pain on fear, catastrophizing and depression in path a, 
whereas, only existential practices moderated the effect of depression on disability in path  b, 
and 2) behavioural pain resilience along with fear and depression strongly mediated the 
relationship between pain and disability but catastrophizing, anxiety and cognitive/ affective 
pain resilience did not. 
 
4.4.2 The fear avoidance model: 
The results from this analysis overall are supportive of past literature (13, 120) regarding the 
impact of fear avoidance beliefs and depression on the CLBP related disability. Fear of physical 
activity, avoidance beliefs and depression strongly mediate and explain the relationship of self-
report functional impairment with higher pain intensity in people with CLBP (120, 191). 
Moreover, this analysis also revealed that catastrophizing was not a mediator of the relationship 
between pain and disability in this sample of CLBP population. The past research is equivocal 
on the role of catastrophizing both as a predictor of disability and as a mediator of the 
association of pain with disability in non-specific LBP (121). Catastrophizing has shown 
significant correlation (r = 0.520) with disability and predicted 28 % of variance in disability 
in Spanish population (18). However, in Australian population with CLBP, catastrophizing only 
mediated the relationship of pain with fear (B= 0.37, 95% CI 0.15 to 0.62), and the effect of 
pain catastrophizing on disability was conditional upon physical activity engagement (120). In 
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addition, catastrophizing seems to vary among different racial groups and genders. For 
instance, Chinese living Canada were found to catastrophize more (123), while white Americans 
catastrophize less than African Americans and women likely to have low pain tolerance and 
more catastrophizing tendency (124).  
 
4.4.3 Religiosity/ Spirituality: 
This is the first study to examine whether or not various domains of religious/ spiritual 
involvement moderates the effect of pain on disability via fear avoidance beliefs, psychological 
distress, catastrophizing and pain resilience in people with CLBP. Positive psychological 
factors have been reported to have positive associations with religiosity/ spirituality in a chronic 
pain sample (192). Pain resilience, particularly cognitive/affective subscale, as a protective 
psychological factor had positive associations with all domains of religiosity/ spirituality 
assessed in this study. Both pain resilience and religion/ spirituality are resources widely used 
by people to tackle traumatic episodes (such as pain). The findings from the current study 
showed only spiritual experiences and mind-body practices moderate the effect of pain on fear, 
catastrophizing and depression. The effect of pain on fear, catastrophizing and depression was 
conditional suggesting that the more a person’s spiritual (mind-body) experience/ practices the 
less pain’s impact will be on these psychological factors. The spiritual practices/ experiences 
classified here are referred to the frequency of involvement in activities such as working on 
mindfulness based relaxation practices, meditation and performing religious/ spiritual rituals 
(161). Whereas, only existential practices domain of religiosity/ spirituality moderated the effect 
of depression on disability. The moderated mediation of spiritual and existential practices 
shows that CLBP sufferer’s with higher spiritual involvement have less fear avoidance beliefs, 
catastrophizing and depression. The value of behavioural aspects of religion/ spirituality, for 
81 
 
example attitudes, practices and experiences, as a resource for management of disability in 
CLBP as compared to having religious/ spiritual beliefs only is not clear. 
 
The associations found in this research between the subscales of religiosity/ spirituality and the 
measures of pain intensity, functional disability, fear avoidance beliefs, catastrophizing, 
anxiety and depression were either weak or non-significant. In contrast to the findings of this 
study, a range of past studies on the role of religiosity/ spirituality in chronic pain population 
state that these variables may impact pain experience and functional ability of chronic pain 
sufferers positively (16, 160, 192-193). Previous studies also suggest the probability that pain 
adaptation may be influenced, either positively or negatively, by religious/ spiritual constructs 
through their impact on pain related beliefs (interpretation of pain) and determination of coping 
responses (150, 163-165, 192). For example, a positive belief such as the quote "no fatigue, nor 
disease, nor sorrow, nor sadness, nor hurt, nor distress befalls a believer, even if it were the 
prick he receives from a thorn, but that God expiates some of his sins for that" (194) will lead to 
better adaptation to pain than a negative religious/ spiritual pain related belief. However, there 
are contradictions in the literature due to unavailability of a consistent definition of religiosity/ 
spirituality and standardized measures to assess these constructs. A recent review also reported 
several disparities in studies which examined the effect of religiosity/ spirituality on pain and 
disability (44). Half of the studies included in this review had sample sizes of fewer than 150 
people which is insufficient to detect the effect of religiosity/ spirituality on psychological 
variables and physical impairment. Studies incorporated in this review collected data from 
different pain populations using different measurement tools impeding generalizability of the 





It is also important to consider that the presence of a significant bivariate correlation among 
religiosity/ spirituality, pain, disability and psychosocial factors is dependent on which type of 
construct of religiosity/ spirituality is evaluated (41). For example, the negative correlation (r = 
-0.164, p< 0.05) between spiritual construct and pain measures found in this analysis support 
the findings of previous studies which had adequately large sample sizes of at least 150 
participants (195-196). Neither religious practices nor spiritual (mind-body) practices were found 
to have significant association with disability in current sample, whereas existential practices 
(r= -0.138, p< .05) and gratitude/reverence (r= -0.145, p< .05) had significant negative 
associations. The past studies which had adequate sample size of chronic pain population 
reported mixed results regarding association between disability and spiritual wellbeing 
measures (196-197). In resemblance to the previous findings (196, 198) on association between 
negative psychological variables and religiosity/ spirituality domains, only spiritual practices 
had negative significant correlation with fear (r= -0.157, p< .05) and catastrophizing (r= -0.150, 
p< .05) in current sample.  
 
4.4.4. Pain resilience and fear avoidance model: 
One of the novel findings of this study was that behavioural pain resilience strongly mediated 
the relationship of pain with disability (Indirect effect a×b path: B=0.75, SE=0.21, 95% CI= 
0.37 to 1.20). These outcomes reiterate previous findings (199) in a mixed sample of neck and 
back pain patients which reported that having lower levels of pain resilience may have greater 
chances of having high functional disability. However, one of the limitations of this past study 
was the use of a general resilience measure. A pain specific resilience scale which can assess 
resilience in the context of pain would have better generalizability of the findings. A recent 
review of the fear avoidance model suggested that resilience and positive affect may not only 
modulate the acquisition of pain related fear but also may counter the maladaptive 
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overgeneralization of fear of pain regarding physical activities (10). Based on the findings of 
this study, it is plausible to suggest the integration of pain resilience in the fear avoidance model 
would help in understanding the mechanisms underlie the development of disability from 
CLBP and designing targeted interventions. The chronic pain literature also suggests that 
resilience may have a significant role as a protective factor in chronic pain populations and 
help in adaptive functioning while experiencing pain (200-201). Pain resilience is an important 
factor for maintenance of meaningful and cherished physical and social activities in people 
with chronic pain while experiencing interference in physical and psychological functional 
ability in the form of pain episodes (64).  
 
4.4.5. Clinical implications: 
The objective of this study was to advance the understanding of clinicians and to provide 
thoughts for future research regarding the effect of religiosity/ spirituality and pain resilience 
and on a CLBP patient’s psychological states, pain intensity and functional ability. This study 
provides healthcare professionals dealing with CLBP with the insights that spiritual practices 
moderate the relationship of pain intensity with fear, catastrophizing and depression in CLBP 
patients. An individual’s involvement in mind-body related spiritual practices such as 
meditation, yoga and qigong may be a valuable resource for improving back pain related 
negative psychological beliefs. The current analysis supports the previous view of practitioner-
patient engagement to address patient’s religious/ spiritual beliefs and practices while 
managing CLBP (49).  
 
This research indicates that the assessment of CLBP patient’s positive cognitive and 
behavioural factors, in addition to negative psychosocial variables, and consideration of these 
variables while designing targeted interventions are important for better clinical outcomes. For 
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instance, the effectiveness of interventions particularly cognitive behavioral therapies may 
improve when both positive psychological factors, such as self-efficacy and pain resilience, 
and negative factors, such as fear and depression, are targeted simultaneously (201). These 
findings also indicate that pain patients who have lower pain resilience and elevated fear 
avoidance beliefs may exhibit inferior pain adjustment, poor treatment response, risk of greater 
depression and functional impairment (202-203). On the other hand, patients with higher pain 
resilience generally demonstrate better health related outcomes despite experiencing elevated 
musculoskeletal pain symptoms which indicates superior adaptability to pain stressors (202-203). 
This study enforces the argument of clinical interventions focusing augmentation of pain 
resilience in CLBP patients for better outcomes of function and health. 
 
4.4.6. Limitations: 
This was the first study to investigate the impact of resilience and religiosity/ spirituality in 
people with CLBP, and had several strengths and limitations that need to be considered while 
interpreting the results. The use of valid and reliable pain specific resilience scale as compared 
to a generalized resilience measure provided more pain relevant outcomes. Similarly, this study 
relied on multidimensional measure to assess religiosity/ spirituality domains which helped 
cover a wider range of constructs. All the self-report questionnaires used in this study 
demonstrated good reliability in the sample tested and helped in reducing the response related 
bias (204). However, consensus based comparable methodological approaches and measures are 
required to study the domains of religiosity/ spirituality in future. It also needs to be highlighted 
that cross-sectional studies and mediation models are interpreted cautiously when establishing 
causal associations. Also, other domains/ constructs of religiosity/ spirituality which were not 
included in this study may be considered for indirect conditional impact on psychological and 
functional disability measures. Further longitudinal affirmations are needed regarding the 
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positive helpful role of resilience on the prognosis of disability in people suffering with CLBP, 
and translate the evidence into clinical application supporting positive adaptation to pain and 
to mitigate the negative impact of functional impairment and pain medication. The current 
sample reported low levels of religious involvement limiting the generalizability to CLBP 
patients with higher religious commitment. The current sample provided sufficient power to 
detect medium sized effect but was inadequate for observing significant small indirect effects 
in a or b paths (i.e. B=0.20), whereas, none of the mediating variables had a negligible effect 














Chapter 5: Conclusion 
 
5.1. Summary 
The paramount aim of this thesis was to provide supporting evidence for the role of 
psychosocial and cultural factors in development of disability in people with CLBP through 
two high quality studies. The novel studies will impact the CLBP management by drawing 
attention towards different socioeconomic and cultural factors influencing the outcomes. This 
thesis found that work related fear, anxiety, depression, catastrophizing and functional self-
efficacy mediate pain and disability’s relationship in people from a low-income society. 
Furthermore, effect of pain on fear, catastrophizing and depression was conditional upon 
spiritual practices, the more a person’s spiritual practices the less pain’s impact will be on these 
psychological factors. Moreover, the findings suggest that the integration of pain resilience in 
the fear avoidance model would help in understanding the mechanisms underlie the 
development of disability from CLBP and designing targeted interventions. Although, this 
research is a significant step forward towards understanding the global burden of CLBP, the 
findings of this thesis are only a piece of the puzzle in the direction of the solution. The results 
from the two studies conducted as part of this thesis can be divided into following four section.  
 
5.1.1. Urdu translation, cross-culture adaptation and clinimetric analysis of low back pain 
related questionnaires: 
The results of chapter 3 indicated that the Urdu version of VAS, FABQ, PCS, HADS, ODI, 
FSE and SF-12 are valid and reliable tools for assessment of pain intensity, fear avoidance 
beliefs, catastrophic thoughts, anxiety, depression, functional self-efficacy, LBP related 
disability and generic health related quality of life in Urdu speaking population of Pakistan. 
87 
 
These versions are easy to comprehend and cost effective for use in clinical settings. The alpha 
coefficients found in this study for ODI, FABQ, FABQ and PCS, HADS, FSE and SF-12 
indicate excellent consistency. The bivariate correlations among related scales and test-retest 
analysis showed good convergent validity and intra-rater reliability of Urdu measures. 
 
5.1.2. Fear avoidance model in Pakistan’s developing socioeconomic and conservative culture: 
The findings from Pakistani population overall support the previous literature regarding the 
significance of fear avoidance behavior in development of functional impairment from CLBP. 
However, the novel finding of this study was that fear avoidance beliefs regarding work 
explained the relationship between pain and disability in contrast to fear avoidance beliefs 
regarding physical activity which explains the association of pain with disability in western 
countries. The mediating variables (psychosocial factors) were responsible for 80.5 % of total 
effect of pain on disability via the indirect pathways. Thus, the psychosocial determinants (i.e. 
work-related fear avoidance beliefs, anxiety, catastrophizing, depression and self-efficacy) 
need to be focused in treatment of people with CLBP in Pakistan. Furthermore, pain and 
depression were accountable for 30.5% of the total effect on health-related quality of life 
through indirect pathways. Which suggests that generic health related quality of life should be 
considered as a significant end-point measure in future studies and clinical settings to help 
understand the influence of back pain on patients perceived life quality. 
 
5.1.3. Fear avoidance model, and moderating role of religious/ spiritual attitudes and practices:  
Weak associations between the subscales of religiosity/ spirituality and the measures of pain 
intensity, functional disability, fear avoidance beliefs, catastrophizing, anxiety and depression 
were found in this research. Only spiritual practices had negative significant correlation with 
fear and catastrophizing in current sample of CLBP patients. Whereas, a protective 
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psychological factor, pain resilience, particularly cognitive/affective subscale had positive 
associations with all domains of religiosity/ spirituality assessed in this study. However, neither 
religious practices nor spiritual (mind-body) practices were found to have significant 
association with disability in current sample, whereas existential practices and 
gratitude/reverence had significant negative associations. The findings from the current study 
showed only spiritual experiences and mind-body practices moderate the effect of pain on fear, 
catastrophizing and depression. The effect of pain on fear, catastrophizing and depression was 
conditional suggesting that the more a person’s spiritual (mind-body) experience/ practices the 
less pain’s impact will be on these psychological factors. 
 
5.1.4. Fear avoidance model and mediating role of pain resilience as a protective psychological 
factor: 
One of the novel findings of this study was that behavioural pain resilience strongly mediated 
the relationship of pain with disability. These outcomes indicate that having lower levels of 
pain resilience may have greater chances of having high functional disability. Pain resilience 
is an important factor for maintenance of meaningful and cherished physical and social 
activities in people with chronic pain while experiencing interference in functional ability in 
the form of pain. 
 
5.2. Contribution of this research 
In this thesis, the clinical relevance of the fear avoidance model in a different socioeconomic 
and cultural settings of a low-income country has been demonstrated. This research provides 
the preliminary comprehension of the fear avoidance model in the socio-cultural context of 
Pakistan. The model is widely acknowledged in the industrialized nations but was not tested in 
developing countries. The results suggest healthcare professionals in Pakistan to consider 
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psychosocial aspect of pain experience while dealing with CLBP patients. Also, this body of 
research provides understanding of how negative psychological factors (fear, anxiety, 
depression and catastrophizing), socio-cultural factors (religiosity / spirituality) and protective 
psychological factors (functional self-efficacy and pain resilience) influence the effect of pain 
on functional impairment in people with CLBP. 
 
Furthermore, this research has provided the Urdu translated, culturally adapted questionnaires 
to be used in research and clinical settings in Pakistan for low back pain with good clinimetric 
properties. This cross-cultural adaption of these measures has enabled the comparison of data 
from Pakistani CLBP population with the population of other countries and inclusion of data 
in future systematic reviews by removing linguistic and cultural barriers. 
 
Moreover, this thesis also suggests that spiritual practices moderate the effect of CLBP on fear, 
catastrophizing and depression. Spiritual practices can be a useful resource for reduction of 
fear, catastrophizing and depression in CLBP patients. The current analysis endorsed the 
narrative of practitioner-patient engagement to address patient’s religious/ spiritual beliefs and 
practices while managing CLBP. In addition, pain resilience was found to be a strong mediator 
of pain’s effect on disability in CLBP population. Incorporating behavioural and cognitive pain 
resilience assessment will help healthcare providers design targeted interventions for reduction 
of CLBP related disability.  
 
5.3. Limitations 
Chapter 3 findings cannot be generalized to acute low back pain patients, also, future 
longitudinal studies should explore the effects of psychosocial factors in the prognosis of 
disability from LBP over a longer period. The current research was not sufficiently powered to 
90 
 
detect small indirect effects of a or b paths (i.e. B=0.20), whereas, the only mediating variable 
that did not reach significance (FABQ-pa) had a negligible effect in the b path (B= -0.03). 
Future studies should consider examining the potential moderating factors such as 
employment/ socioeconomic status and physical activity effecting the pathways within fear 
avoidance model. 
 
It also needs to be highlighted that Chapter 4 consisted of a cross-sectional research, so the 
results should be interpreted cautiously when establishing causal associations. Also, other 
domains/ constructs of religiosity/ spirituality which were not included in this study may be 
considered for indirect conditional impact on psychological and functional disability measures 
in future. The current sample reported low levels of religious involvement limiting the 
generalizability to CLBP patients with higher religious commitment.  
 
5.4. Concluding statement  
This research provides an empirical confirmation for the fear avoidance model in a low-income 
country with a predominantly Islamic culture, and a novel finding that fear avoidance beliefs 
about work are significant mediator in low income countries. Despite various constraints, the 
results show that certain religious/ spiritual domains had significant correlations with pain, 
disability and psychological factors. These religiosity/ spirituality domains partially moderated 
the relationships of pain with psychological variables (fear, catastrophizing and depression) 
and psychological factor (depression) with disability. This prompts clinicians to consider the 
clinical assessment of pain resilience and religious/ spiritual domains, and to incorporate 
interventions targeting resilience and fear avoidance beliefs simultaneously for better function 
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